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ADVANCE OF FOLAB EXFLOBATION. 
The expedition of Lieut. Peary for the exploration 
of North Greenland, which left New York June 6 last 
year, accomplished one of the most successful Arctic 
trips ever made, and arrived at St. Johns, Newfound- 
land, on its return, September 11. The surprisingly 
short time in which the expedition was made, and its 
small cost, as compared with previous Arctic voyages, 
are especially notable, for it will be remembered that 
the explorers consisted only of Lieut. Peary and his 
wife, and five men, taken out by the Kite, a small and 
stanch steam vessel, and left, in August last, at a 
depot established on McCormick Bay, on the west 
coast of Greenland,* at 77° 20' north latitude. 

The plan of Lieut. Peary's expedition was based upon 
the theory that nearly the whole interior of Greenland 
is covered with an uninterrupted ice cap, nearly or 
quite co-extensive with the land, and his idea was that 
the northern terminus of Greenland is notnorth of the 
85th parallel of latitude. On this ice plateau he pro- 
posed to make his journey to the far north, traveling 
on skiers or Norwegian snow shoes, and dragging 
sledges, starting on the journey with the northward 
movement of the sun in the spring. His experience 
was entirely confirmatory of his previous conjectures. 
During September and a part of October the little 
party made themselves as comfortable a home as possi- 
ble in preparation for the cold and storms of the long 
Arctic night, at the beginning of which they had a 
supply of thirty -one reindeer, several seals and walrus, 
and hundreds of birds in the larder, with a warm, 
snug house to shelter them. Natives came and set- 
tled near them, and the winter passed rapidly, there 
being in the middle of February a furious rainstorm 
during which the temperature rose to 40° Fah. During 
March and April the temperature ranged at 40° to 50° 
below zero, and up to May 15 the time was occupied 
in removing the inland ice supplies and equipment to 
the top of the ice cap at the head of McCormick Bay, 
at an elevation of some 4,000 feet. 

The real start over the ice cap was made on May 15, 
Lieut. Peary and Astrup, the Norwegian, going to- 
gether, and leaving the others of the party as supports 
in charge of the stores, etc. On May 34, the edge of 
the great basin of the Humboldt Glacier, about 130 
miles away, was reached. At midnight of May 31, 
Petermann Fiord was seen from the edge of its great 
glacier feeder basin, and eight days later was seen the 
land at the head of St. George's Fiord, two weeks 
longer being required, owing to storms, fogs, crevasses 
and steep ice slopes, to weather the feeder basins of 
the St. George's and Sherard Osborne glacier system. 
On June 26, at the 83° parallel, land confronted the 
explorers to the north and northeast and east, so that 
their course was defiected to the southeast, and on 
July 4, after three days' travel overland, a great bay 
was reached, opening out east and northeast, in lati- 
tude 81° 37', longitude 34°. It was named Independ- 
ence Bay, in honor of the day, and a great glacier 
fiowing north into it was called Academy Glacier. 
The land around the bay was red and brown in color, 
almost entirely free of snow, and covered with glacial 
debris, fiowers, insects, musk oxen and game being 
abundant. On July 9, the explorers started to return, 
taking a more inland route, and in seven days were 
struggling through snow and wrapped in snow clouds 
at an altitude of over 8,000 feet on the great interior 
plateau, from which they descended to the east of 
Humboldt Glacier. In seven days more, traveling at 
the rate of thirty miles a day, McCormick Bay was 
reached, the explorers there meeting Prof. Heilprin 
and his party of the Greenland Relief Expedition sent 
out this year. The journey of 1,300 miles over a por- 
tion of Greenland never hitherto covered was at an 
end. 

Perhaps the most unfortunate feature of the expedi- 
tion was the loss, a few days later, of young John M. 
Verhoeflf, a promising mineralogist, who, in what was 
intended as a brief geological trip, a few days before 
the return, is supposed to have perished in one of the 
numerous glacier crevasses. In the words of Lieut. 
Peary, " With the exception of this sad accident, the 
expedition has been throughout most fortunate, and 
has carried out almost to the letter the original pro- 
gramme. The convergence of the Greenland coasts 
above the seventy-seventh parallel, the defiection of 
the main divide to the northwest above the same par- 
allel, the termination of the continental ice cap below 
Victoria Inlet, and the existence of large glaciers in all 
the great northern fiords are among the discoveries. 
The expedition brings back much ethnological mate- 
rial, including tents, costumes, sledges, kayaks and 
dogs of the northern Eskimo, meteorological and tidal 
observations, and a large number of photographs of 
natives, dwellings and costumes, and Arctic scen- 
ery." 

There seems to be but little room now for doubt as to 
the extent and direction of- the Greenland coast, the 
northern limit of which was probably reached by 
Lockwood and Brainard in 1883, at 83° 34' north lati- 



tude. When Peary started homeward from Independ- 
ence Bay he was less than two hundred miles south- 
east of this point, and had for four days paralMed the 
coast in a southeast direction. The unexplored region 
stretching to the pole from the north of Greenland, 
where the nearest approach to the earth's northern 
axis has been made, includes a distance of about 450 
statute miles; from Petermann Land and Spitzbergen, 
lying to the north of Europe, the distances to the pole 
are respectively about 500 and 560 miles, while toward 
Asia the Henrietta Islands, discovered by De Long, 
are some nine hundred miles distant from the pole. 
The great Arctic Ocean, still practically unexplored, 
stretches nearly two thousand miles from Spitzbergen 
to Alaska, and some fifteen hundred miles from Green- 
land to New Siberia. 



A New Bleaching Process, 

In the Faerber Zeitung a short description is given 
of a new bleaching medium for silk and wool, or for 
fabrics containing those fibers. This new compound 
is sodium superoxide, which would probably be repre- 
sented by the chemical formula NaSOi, and is analo- 
gous to barium and hydrogen peroxides in its proper- 
ties. All these bodies bleach by virtue ot their 
containing an excess of oxygen ready to act upon any 
coloring matter with which it may come in contact. 
The advantage which the new sodium superoxide has 
over the old peroxides can be seen when the amount 
of active oxygen contained in each is compared. 
Hydrogen peroxide of the usual twelve volume 
strength contains 1 "5 per cent of active oxygen ; 
barium peroxide contains 8 per cent, while the new 
sodium superoxide contains 30 per cent. It is sent out 
in the form of a white powder, readily soluble in 
water to a strongly alkaline solution, which, on add- 
ing acids, forms a clear neutral liquid containing 
peroxide of hydrogen. This can be used for bleaching 
by the ordinary well known bleaching processes. A 
method of working consists in taking from 10 to 30 
per cent of the sodium superoxide, adding 30 per cent 
of Epsom salts, the percentages being of the weight 
of the fiber which is being bleached. For wool and 
ordinary silk, about 10 per cent will be required ; for 
tussur silk, 30 per cent, on account of the darker 
color of the fiber. It takes from two to three hours to 
bleach with this new material, a much shorter time 
than is required for peroxide of hydrogen, while the 
bleach is just as effective. It is rather hygroscopic, 
and, therefore, has to be stored with great care, but, 
with proper storage, it is very stable, being much 
superior in this respect to either hydrogen peroxide or 
barium peroxide. It is also said to be cheaper. 

♦ < ■ » » 

Fliotograplilc Frost Pictures. 

A very effective background may be imparted, says 
the Photographic News, to photographic portraits by 
the following method, described by Mr. Franz Pfen- 
nigberger in the Phot. Rundschau : 

A concentrated solution of magnesium sulphate in 
beer is prepared, and the solution is boiled down for a 
short time, in order to have the saccharine principle of 
the beer, which serves as a cement, slightly in excess. 
The preparation, if stored in a well stoppered bottle, 
keeps well. The photograph is then treated in the fol- 
lowing manner : 

The figure is masked in any convenient way, leaving 
the background open, and the latter is quickly coated 
by means of a broad brush with the solution. It is 
well to apply it a little thicker around the shoulders, 
in order to produce there a more vigorous crystalliza- 
tion. After all has been coated, the picture — which 
may be printed on any kind of silvered paper — is laid 
aside. After about ten minutes, the formation of crys- 
tals will be completed, and, at the same time, the layer 
will be dry. The picture is then, by means of a pad 
of fine cotton, dusted with gilt bronze. If it is desired 
to strengthen some portions of the picture, it is only 
necessary to breathe upon them. Finally, the super- 
fluous powder is carefully dusted off, when the portrait 
will appear on a bronzed ground covered with frost- 
like crystals. To protect the picture from being in- 
jured, it is necessary to coat it with matt varnish. 
The gilt bronze may be replaced by any other suitable 
powder, and the crystallization may as well be applied 
to the film side of the negative instead of to the print. 
In this case the crystalline forms will appear lightly 
on a darker ground, which also gives a good effect. 



* Full particulars of the equipment of the expedition, and what it pro 
pored to acconiphsb, are gives in Scientific AasBicAa Sopplemint, 
No. 808. 



A Netv Aniestlietlc. 

A new anaesthetic, similar to cocaine, has been found 
in eugenol-aoetamide. By successive reactions eugenol 
is changed into eugenol-sodium, eugenol-acetic acid, 
ethyl eugenol-acetate and eugenol-acetamide. Crystal- 
lized from water, it forms lustrous scales ; from alcohol, 
delicate needles melting at 110° C. Applied in the form 
of a fine powder, it produces local anaesthesia, without 
any caustic action ; this effect, in conjunction with 
the strong antiseptic property of eugenol-acetic acid, 
speaks for the new compound securing a place in the 
treatment of wounds. Patents for its preparation 
have been applied for by the Faerbwerken. — Pharm. 
Centralhalle ; Am. Jour. Pharm, 
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The Volatilization of Quartz. 

It is not so very long ago, says Industries, when the 
fusion of quartz was considered to be a feat sufficient 
to warrant a good deal of interest being displayed in 
the mode of manufacture as well as in the electrical 
properties of the quartz fibers with which the name of 
Mr. Boyes became so intimately associated. Now we 
have gone a step farther, and soon not only the fusion, 
but the distillation, of quartz may become an every- 
day occurrence. Dr. Seger, the well known German 
ceramic technologist and editor of the Thonindustrie 
Zeitung, has published a paper in which he claims to 
have volatilized quartz in an appreciable quantity. It 
is noteworthy that the furnace employed was by no 
means a particularly sensational instrument. One 
would have expected that for an undertaking of this 
kind the very latest variety of electric or oxygen injec- 
tor furnace would have been used, but the furnace 
actually chosen was of an older and more conventional 
type. It was of what is known as the Deville pattern, 
and consisted of a simple cylindrical sheet iron case 
lined with dead-burnt magnesite, leaving an internal 
cavity of about 5 inches diameter and 11 inches high. 
The magnesite lining only extended about two-thirds 
the length of the cylindrical casing, which was divided 
at that point by a perforated iron plate, forming the 
floor of the furnace proper, and supporting the cruci- 
ble. 

Below this division was the air chamber, into which 
a blast was injected by a side opening, and which 
served for the preliminary warming of the air before it 
came in contact with the burning fuel. The crucible 
was of carbon, and was inclosed in another of magnes- 
ite. The fuel used was retort carbon, and was kindled 
by a few fragments of burning charcoal. The quantity 
of the former used was 4 kilogrammes, which is cer- 
tainly a very moderate expenditure. After the experi- 
ment it was found that the quartz had undergone 
fusion, to judge by its appearance, and was noticeably 
smaller. When weighed it was found to have been re- 
duced to the extent of over 40 per cent, the total mass 
taken being about 2'5 grammes, and the quantity that 
had disappeared amounting to I'l gramme. That this 
was in no sense due to accident was proved by repeat- 
ing the experiment with another piece of quartz, with 
a precisely similar result. The comparative constancy 
of the loss might lead to the supposition that there was 
some limiting factor in the volatilization ; but a second 
heating of the same test piece caused a further loss of 
about 15 per cent on the original weight, and on re- 
peating the heating twice the piece of quartz vanished 
altogether. 

It was observed in the course of the experiments that 
when the quartz was cooled rapidly it had an opaque, 
porcelain-like aspect, while when the cooling took 
place gradually the test piece was perfectly trans- 
parent. The results we have recorded are sufficiently 
startling, and if they had emanated from a less careful 
technologist than Dr. Seger, would be regarded with 
some doubt. Even as it is, one cannot help wishing 
that further details were forthcoming, to set at rest the 
supposition that some -of the basic material with which 
the furnace was lined may have obtained access to the 
inner vessel, and by fluxing the silica have rendered it 
sufficiently fluid to soak into the substance of the cru- 
cible. The one way to clinch the matter is to ascertain 
whither the lost silica goes — in fact, to turn the vola- 
tilization into a true distillation. Who knows, when 
silica is fractionally distilled, of what homologous, but 
not identical, bodies it m.iy not prove to be com- 
posed ? 

^ I t I » 

Electric Spark Photograpliy, 

Professor Vernon Boys lately brought together in 
the United Presbyterian Church Synod Hall, Edin- 
burgh, a monster audience to hear his lecture, with 
experiments, on "Electric Spark Photography." In 
the course of the lecture Professor Boys explained that 
by the electric spark articles moving at the rate of 
10,000 miles an hour can be photographed, and by the 
introduction of a revolving mirror a speed of 180,000 
miles an hour can be coped with. The mirror makes 
1,024 turns every second, worked by electricity, which 
is equal to about 150 times as fast as a rifle bullet trav- 
els. The whole photographic power of the spark is 
over in a time equal to the ten or eleven millionth part 
of a second, and it is during that incredibly brief space 
that the image is made on the sensitive plate. 



Chloride of gold and sodium is recommc^nded 
by Dr. Boubila as a remedy in progressive general 
paralysis, augmenting the chances of resistance and 
retarding further development during the period of 
decline. It is given morning and evening in doses of 
2 milligrammes in a potion of 120 gm. ; after fifteen 
days the dose is increased by 2 mgm., until 1 centi- 
gramme is reached, which is continued for a fortnight. 
The treatment is then discontinued for a month, after 
which time it is resumed in the same manner. Under 
the conditions named these large doses are borne with- 
out inconvenience. — Mev. Internat. de Bihl.Med.; Am. 
Jour. Pharm. 



Bristol and the Chicago Exposition. 

The people of the United States have designed their 
great exposition to illustrate their four centuries of 
development. They will make much of the discovery 
period of the new world and of the great pioneers who 
found two continents. Columbus will be first in their 
hearts, their memories, and their acclamations. And 
this will be entirely proper. His qualities were great 
as his achievements, and he is one the world may 
honor without reservation. It is not to his derogation 
that the people of Bristol propose to commemorate at 
Chicago the doings of the Cabots. 

It is their opinion that the Columbian Exposition 
might have a Valhalla, and no individual god be any 
the less. They recall with pride that their ancient city 
was first in westward exploration; that their ancestors' 
money fitted out the first expeditions from England to 
the new world; that their fellow citizens were the de- 
visers and leaders of the voyages. They say that the 
part of the Cabots in reserving to the Anglo-Saxon 
race the northern continent has hardly been ade- 
quately noticed in history; and that they wish to 
bring to the attention of the world, from honorable 
motives of national and municipal pride, the striking 
influence exercised by their forefathers over the 
future of the new world. 

The two Cabot voyages, those of 1496 and 1497, have 
had comparatively little notice from chroniclers for 
several reasons. In the first place, to minds influenced 
by enthusiastic accounts of the doings of Columbus, 
the expeditions seemed barren of results. Again, there 
is confusion between Cabot father and Cabot son, and 
there is not the sharp identity necessary to make a 
hero. Sebastian, notwithstanding a long and brilliant 
career, passed alternately in the service of England 
and Spain, died unnoticed in the reign of Philip and 
Mary, and the voluminous records and careful maps 
that were the pride of his declining days disappeared 
without a trace. Had accident or chicanery left to us 
the diaries and records of Sebastian, there is little 
reason to doubt but that his niche in the temple of 
fame would have been forever held inviolate. Amid 
all the doubts and uncertainties of his almost unchron- 
icled career we may discern one splendid fact, one 
momentous circumstance, fraught with results to the 
human race not to be computed by the flnite mind, 
and far-reaching even beyond the bounds of time. 

Sebastian Cabot pre-empted North America for the 
Anglo-Saxons. In a map drawn in the year 1500 by 
Juan de la Coso, friend and hydrographer to Colum- 
bus, the northeast coast is starred with flve English 
flags, thus marking the Spanish admission of English 
rights, in virtue of prior discovery. Other considera- 
tions doubtless to some extent operated in preventing 
Spain and Portugal from attempting to extend their 
dominion over the north, but the primary fact was 
that England had established herself there. She was 
tacitly left to the free enjoyment of her territory. It is 
idle to speculate on what might have been the history 
of North America if Spain or Portugal had obtained a 
foothold there. It is probable, however, within bounds 
to say that if Chicago were speaking Spanish to-day 
it might not have so splendid a national development 
to celebrate at the coming festival. 

The people [of Bristol for over a year have been 
working at a plan for representing in a simple yet 
adequate way the share of their ancestors in the na- 
tional glory of America. At a representative meeting 
held some months ago in the hall of the Society of 
Merchant Venturers (Sebastian Cabot was the first 
governor of the parent society in London), the whole 
matter was placed in the hands of a representative 
committee of citizens, who in turn delegated their 
authority to a sub-committee composed of those who 
by antiquarian studies were qualified to conduct such 
a matter intelligently. This sub-committee has held 
many meetings during the past few months, and has 
finally matured its plans. It decided to reproduce in 
Chicago some characteristic Bristol structure, and to 
display therein such illustrative memorials of anti- 
quity as might be available. 

After a careful inspection of such buildings as came 
at all within the purview of the plan, the final de- 
cision rested upon two mediaeval rooms in the build- 
ing now in the occupation of Messrs. Pranklyn, Mor- 
gan & Davey. The building in times past was the resi- 
dence of merchant princes, and these two chambers, 
the drawing room and the ante room, have been care- 
fully preserved through the vicissitudes of time and 
the changes of fortune. They are paneled throughout 
in oak, elaborately carved and ornamented, decorated 
with rich friezes, and embellished with a profusion of 
chaste detail. The larger room contains a chimney 
piece of florid design, reaching to the ceiling, this 
latter being of an ornate workmanship in keeping with 
the general artistic opulence of the chamber. It is in- 
tended to reproduce these two rooms, exactly as they 
stand, in oak, with the carving done by hand. The 
reproductions will, in fact, be equal in artistic excel- 
lence to their models, and there will be nothing of 
sham or papier mach6 about them. It is proposed 
that they should be displayed as a separate structure, 
and the exterior will be in complete accord as to period 



and workmanship with the interior. The rooms, in 
themselves no mean display, will be used for the receiv- 
ing of objects of antiquity associated with and illus- 
trative of the discovery and colonial periods of Ameri- 
can history. 

It is to be regretted, of course, that the meager 
records left of the lives of the Cabots do not afford 
means for reproducing objects directly associated with 
them ; but it is not even known in what house they 
lived, though their parish is recorded. The house that 
will be reproduced is believed to look down upon the 
very spot in the Avon whence their little vessel, the 
Matthew, weighed anchor for the unknown world ; 
but more of personal association than this it has been 
found impossible to compass. Nor is it possible to ob- 
tain articles for the exhibition that have a direct re- 
lation with the explorers. Articles having even an 
apocryphal association with them are lacking. Under 
these circumstances the Bristol-ans have done the 
next best thing. They are collecting objects of au- 
thentic history connected with the times ; and they 
have a great mass of material to select from which 
shall illustrate the close relations of their ancient city 
with the beginning and the development of the new 
world. 

Their plan involves the expenditure of somo 3,0001. 
They have had the co-operation of the Royal Commis- 
sion, which has made them a grant of one-half this 
sum ; and they are expecting further aid from the 
exhibition authorities at Chicago, to the extent "of 
5001. The remaining 1,000?. they expect to raise 
among themselves ; and this, in view of the purely 
sentimental nature of the display, and of the prevail- 
ing commercial depression, cannot but be regarded as 
a handsome contribution to municipal pride. There 
can be no two opinions as to the interest that will 
attach itself to this exhibit ; but we are not without 
some apprehension that the necessary funds will be 
subscribed, and in any case we think it would be a 
useless expenditure to provide a separate building for 
the installation of the memorial. The beautiful deco- 
rations would be in every way suitable for two of the 
rooms in the large building now being erected at 
Jackson Park for the headquarters jf the Royal Com- 
mission, and if the memorial was installed there, a large 
expense would be saved the Bristol Committee and the 
Commission. — JEnfjineering. 

■ » < » >» 

liOcotnotlve Smoke Consumers, 

As the result of experiments recently conducted the 
Pennsylvania lines west of Pittsburg are equipping 
their locomotives running, according to the Railway 
Review, into Chicago with a smoke-preventing device, 
which gives excellent satisfaction. The fire boxes are 
fitted with the usual steam jet entering both the front 
and rear, but Instead of carrying air in with the jet 
which is taken from the atmosphere, pipes are 
carried to the ash pan, and the air taken from 
directly beneath the grates. The object of this is 
to avoid carrying comparatively cold air directly 
into the fire box, which must detract to some extent 
from the heat of the box. This will also lessen any 
tendency which the air might have to condense 
the steam and produce moisture in the fire box. A 
blower is placed in the smoke stack to operate in 
connection with the arrangement, the opening of one 
valve in the cab throwing them both into operation. 
It is the intention to use this attachment only within 
the city limits, where the smoke produced is a nui- 
sance, and for this reason it is not made automatio,but 
is thrown in and out of operation by the use of a globe 
valve. The device has been carefully tested and ap- 
pears to be effective in preventing the emission of 
heavy black smoke, and the engines are all being 
equipped with it as fast as practicable. 



Amidol, a Nen Developer. 

It can be used in a sulphite solution alone, without 
any admixture of free alkali, and thus dissolved it is 
sufficiently permanent to serve as a one-solution de- 
veloper, being diluted for use with three or four times 
its bulk of water immediately before employment. 

The stock solution in concentrated form is prepared 
as follows : 

Distilled water 1,000 parts. 

Sodium sulphite crygt 200 '* 

Amidol 30 • 

Further diluted, and used with a small proportion of 
potassium bromide as a restrainer, the images can be 
made to appear with any required spjed and the den- 
sity modified merely by altering the strength of the de- 
veloper ; the resulting negatives seem uniformly clear 
and brilliant, without any trace of fog. It is easy to 
develop many plates in succession with the same solu- 
tion. Amidol is specially suited for the development 
of gelantino-bromide prints. 

^ < I » > 

Intensifying "Blue" Prints. 

Captain Hemly recommends, for imparting greater 
intensity and brilliance to blue prints, an immersion in 
a solution of a ferric salt — perchloride of iron for ex- 
ample — of a strength of five per cent, the prints after- 
ward being well washed. 
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AKT AND PHOTOGRAPHY. 

Photography has sometimes been reproached for not 
being artistic, for presenting itself to the painter as a 
purely chemical process, and for giving merely me- 
chanical reproductions of nature. 

Such reproach may be just in a certain measure 
when it is a question of photographs taken by operat- 
ors who are unskilled and devoid of taste ; but when 
the operator himself possesses artistic feeling, he knows 
how to obtain true works of 
art that would do credit to 
the most delicate painter. 
Let us take as an example 
the pleasing photographs 
that we reproduce herewith, 
and that were taken by Mr. 
V. Boissonnas, of Geneva, and 
published in phototypy in 
the Bulletin of the Photo. 
Club, of Pari.s. 

We give, in the picture, a 
fac-simile of them obtained 
by engraving upon wood. We 
preserve the crescent shaped, 
lozenge shaped and circular 
backgrounds that the operat- 
or added and that produce 
an excellent effect. 

The little girl represented 
in the different attitudes of 
soap bubble blowing is a mas- 
terpiece of gracefulness, and 
were not this a photograph, 
the draughtsman of so charm- 
ing a picture would be con- 
gratulated. — La Nature. 

■ •-♦-• 

lilplderniln. 

Dr. S. Kohn (Med.-Chirur- 
gisches Centralblatt, Vienna, 
April 39, 1892) describes a base 
prepared by himself, and 
named epidermin, which, he 
says, is especially valuable in 
dermatology. Epidermin is 
pure beeswax artificially com- 
pounded into a liniment with 
water and glycerin. It is a 
milky, half-fluid substance, 
which attains greater consis- 
tency upon being exposed to 
the air. Spread upon the 
skin, it dries in a few mo- 
ments to a tenacious, elastic, 
and delicate pellicle. The 
glycerin contained in it causes 

it to retain these conditions. The preparations are 
kept in glass bottles with glass stoppers and wide necks. 
He compares epidermin with other substances in use, 
showing its advantages, and gives fourteen prepara- 
tions, in each of which it is the basis. — T/ier. Oazette. 



ment of \i to % inch, operated by the eccentric washer 
at the base of the shaft, which can be used without 
disturbing in any way the rigidity of the spindle. Fig. 
3 shows how this tool can be adjusted to the edge of 
a planer bed, bolt slot or surface plate, to set work by 
or draw parallel lines. 

It can also be adjusted to be used underneath work, 
using the top surface as a guide, and in laying out 
vork on a lathe face plate, the V between the uprights 



pany, of New Haven, Conn., the well known makers of 
the Sweetland chuck. Porter bell clamp, cutting dies, 
and other well known specialties. An illustrated cir- 
cular and price list will be sent on application. 




Eiianiellii;; Prints Without Gelatine or Collodion. 

Mix oxgall and alcohol in equal parts without fre- 
quent agitation, and allow to stand two days ; finally 
filter the resulting solution. Place the albumenized 
print in close contact with a 
glass plate coated with the 
above mixture. Drying will 
be complete in about one 
hour. The print can then be 
removed by peeling, and will 
be found to be highly enam- 
eled. To mount the print 
without loss of gloss, affix a 
sheet of paper to the b.ack of 
the print while it is on the 
plate. The outside of the 
paper is then coated with gum 
or dextrine. When detached 
and pressed down upon a 
mount with a thoroughly 
damp surface, the print will 
be permanently mounted and 
yet possess all its high finish. 
It should be thoroughly rub- 
bed down and passed through 
a cold burnisher with the 
print in contact with a zinc 
plate without flaw of any 
kind. — Froyres Photograph- 
ique. 



CAKS'S IHPBOVED COUEINATION SURFACE GAUGE. 
The combination surface gauge shown in the accom- 
panying engravings is a decided advance over anything 
that has been accomplished in this direction before. 
In Pig. 3 is shown the swinging shaft which gives it a 
wider range than other gauges of the same height. 
After being set in any position it has a fine adjust- 



BLOWING SOAP BUBBLES.— (FROM AN INSTANTANEOUS PHOTOGRAPH.) 



of angle on top of base being adjusted to the edge of 
face plate when off the lathe, and one of the spindles 
being centered to be used on the lathe centers without 
the base, to locate and adjust work secured to the face 
plate. Figs. 4 and 5 show how it can be used as a 
depth or scratch gauge. As shown in Fig. 6, it makes 
a good scribing block for laying out small work by 
removing the spindle and inserting the needle in its 
place, crossways of the V, in the V place. 

These gauges are made of the best material and fine- 
ly finished. They are furnished in three sizes, 6 and 9 
inch ; 12 and 18 inch ; and 30 inch, and are manufac- 
tured by the Hoggson & Pettis Manufacturing Com- 



Foi-tls Po«'dei*, 

This powder is an explosive 
which is claimed to have an 
explosive force approaching 
that of dynamite and to be 
lessinflammableand less dan- 
gerous than ordinary black 
powder. The principal con- 
stituents are nitrate of potash 
or soda 65 per cent, sulphur 
13 per cent, charcoal 12 per 
cent, and binitro-benzine 10 
per cent. Spent tan bark is 
used to replace the charcoal 
in part. The mixture i.s re- 
duced to powder with great 
care. To granulate it or put 
it in cartridges, it is warmed 
in a basin heated by steam, 
water being added if necessa- 
ry. To the above base, nitroglycerine, picrate of pot- 
ash, or picrate of ammonia may be added to give it 
greater force. These substances make the powder 
pasty, which aids the formation of cartridges. This 
powder is patented in Germany under the name poly- 
nitro-cellulose and in France as benzoglyceronitre. 



Relative Proportion of Females to males. 

According to the census report the whole number of 
males in the United States in 1890 is 33,067,880, and the 
whole number of females 30,554,370. For the United 
States as a whole, therefore, there are for every 100,000 
males 95,280 females in 1890. 





Fig. 6.-AS A SCRATCH GAUGE. Fig. 4 -AS A DEPTH GAUGE. Fig. 1. Fig. 6. -AS A SCRIBING BLOCK. 

CARR'S PATENT IMPROVED COMBINATION SURFACE OAUOE. 
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HOW HOESE TEOTTING IMPEOVES. 

The recent lowering of the trotting record by Nancy 
Hanks to 2 minutes 5}^ seconds is a remarkable veri- 
fication of a mathematical law that has been followed 
to a fraction of a second for the past sixty-two years. 




2 minutes 33 seconds leaves 2 minutes 8'73 seconds. 
In that year the record of Maud S. was taken at 3 
minutes 8 "75 seconds, thus agreeing with the calcula- 
tion to within the fiftieth of a second. The record of 
Flora Temple in 1859 is equally close. 

The greatest achievements of 
record breakers are given below 
in tabular form. By it the cor- 
rectness of this law will be readi- 
ly noted in the close agreement 
of the two columns headed 
"observed time" and "com- 
puted time." 



Year. Horse. 



Obfiervcd 
lime. 



BurBter 3-33-00 

Lady Suflolk 3-36-.i0 

Flora Temple... .'J-lifTS 

Dexier 3-1 f35 

Goldsmilh Maid 3-14 00 

Maud S 3-10-7.'5 

Maud S 8-8-75 

Nancy Hunks 3-5"35 



Computed 
time. 
3-;j300 
a -36-08 
2-1 9-73 
2-16-;i.i 
3-13-39 
2-10 8.') 
3-8-73 
3-5-77 



This law is that the time to trot a mile is reducing at 
the precise rate of 11-26 of a second a year. 

The accompanying chart illustrates how such a 
mathematical law is ascertained. The paper is first 
ruled with horizontal and vertical lines. The former 
are numbered consecutively with seconds from three 
minutes downward, and the latter are numbered with 
the years from the time when horse trotting com- 
menced. Each noteworthy lowering of the record 
was next indicated on the chart, by placing dots at 
the intersections of the vertical lines indicating the 
years with the horizontal lines denoting the speeds. 
Only each tenth line is left on the diagram as printed 
to avoid too much crowding. The zigzag line in the 
upper corner joins the dots placed as above described. 
The mathematical law is ascertained by trying vari- 
ous curved and straight lines until the one is found 
which most closely follows the same general direction 
as the broken line. As the broken line makes an 
abrupt turn at 1830, and since trotting did not become 
an established sport until that year, it will be best to 
confine attention to that part of the line extending 
from that year forward. To it a straight line comes 
closer than any other, and such a line can be drawn 
so as to come within half a second of it at six points, 
beginning with Burster's record in 1830 and ending 
with the record made by Nancy Hanks last week. Such 
a line will represent the rate of improvement of 11 
seconds in 26 years, and will show when extended for- 
ward what trotting speeds to expect in the future. 

The trotting time for any year can be computed 
from this ratio as follows: 

The difference is taken between the year for which 
it is desired to predict or verify the trotting speed and 
the year 1830, when the law began. This is multiplied 



In studying the above table it 
will be interesting to note the 
intervals between the record- 
breaking years. Since 1807 a re- 
markable smashing of records 
has occurred, and a record has 
been made in close accord with 
the above law of improvement every five to seven 
years. From these considerations a reduction of 
the record to 2 minutes and 3 or 4 seconds is to be 
expected about the end of the century and a reaching 
of the 2 minute gait in the year 1906. The innova- 
tions of the pneumatic sulky and the kite-shaped 
track however do not leave records that are now being 
made on the same footing with those by which the 
above law was deduced, and better records than are 
above indicated may therefore be looked for with these 
helps. 

That the time required to trot a mile should go 
right on diminishing at the precise rate of 11 seconds 
in 26 years, and show not the slightest sign of dimin- 
ishing, by which we might be able to observe that a 
limit is being approached, is indeed remarkable and 
unexpected, but the facts clearly show it, and we are 
left with no other guide to the future than they afford. 
This guide shows that in the year 2047 the mile a 
minute gait will be reached, and that 297 years hence 
it will be in order to race trotters with the lightning's 
flash. S. W. Balch. 



A WATCHMAN'S ELECTEIC TIME EECOSDEB. 
An improved apparatus designed to afford a simple 
and effective watchman's time check, to indicate the 
presence or absence of the watchman at a given point 
at certain intervals of time, is shown in the accom- 
panying illustration, and has been patented by Mr. 
Emantiel R. Heyser, of Leon, Mexico. Electric con- 
tact strips are secured to the dial of a clock at opposite 
edges to cover a space equal to five minutes of time by 
the clock, the strips being in the path of the minute 
hand, and having binding posts connected with one 
pole of a battery, the other pole of which is connected 
with the electro-magnetic check mechanism, electri- 
cally connected with the movement of the clock. 
This check mechanism, in a casing beneath the clock, 
has a ratchet wheel on the side of which are char- 
acters corresponding with those on a clock dial, and 
intermediate projections for the half hours. The arma- 
ture lever, which is prolonged above the armature, 
carries a hooked pawl to engage the ratchet wheel, 
and carries also an angled arm, the end of which is 
enlarged to form a platen adapted to cover the char- 
acters on the side of the wheel. A printing bar adapted 
to press upon this platen is shown in the small view, 
the bar being drawn out by its knob against the 
pressure of a spring, which throws the bar inward 
when the knob 'is released. A forked arm carries 
an ink ribbon in front of the wheel, opposite the 
characters, and in front of the ink ribbon is carried 
a strip of paper taken from a reel at one end of the 
casing and wound upon a reel at the opposite end, 
the latter reel being operated by means of spur and 
ratchet wheel connections to draw the paper along in 
connection with the pulling of the printing bar. A 
spring normally holds the armature lever against a 
limit screw, but when the minute hand of the clock 




HABLAK'S BEICE HACHINE. 

by the fraction 11-36, and the product is the number 
of seconds to be deducted from the time, 2-32, made by 
Burster. Thus if it is desired to compare the record 
made in 1885 with this law, the difference between 
this year and 1830, that is 55, is multiplied by 11-26, or 
what is the same thing, multiplied by 11 and divided 
by 26. This giTes 23'27 seconds, which deducted from 



AN IHFEOVED BEICE MACHINE. 

The illustration represents an easily operated ma- 
chine, patented by Mr. Howard Harlan, by which 
clay may be rapidly and firmly pressed into the form 
of bricks, which will be automatically ejected from 
the moulds. The driving shaft extends through a cen- 
tral vertical post, on the top of which is held a re- 
voluble table having on its under side flanges extend- 
ing into the path of an arm fixed to the driving shaft, 
by which the table is turned a fourth of a revolution 
at each stroke. The moulds are arranged around the 
table near its edge, being readily attached or removed, 
and in each mould is a vertically movable plunger hav- 
ing a stem projecting downward through the table. A 
vertically movable post, sliding in a guide Uar, is 
operated by an eccentric on the drive shaft to press 
upward upon the stem of the plunger with a limited 
movement, sufficient to compress a brick, and simul- 
taneously with this motion a vertically movable frame, 
operated by cams on the drive shaft, causes a cover 
mould to force the clay in the mould downward, so 
that it will be squeezed between the cover mould and 
the plunger. 

One-fourth way farther around the table is an eject- 
ing mechanism consisting of a sliding frame, actuated 
by a cam on a countershaft, and carrying a post 
adapted to raise the plunger to the top of the mould, 
whereby a brick will be ejected after compression at 
the next movement of the table. A greater or less 
number of moulds may be arranged on the table as 
desired, the machine being shown with four moulds, and 
the arm on the driving shaft striking a flange to turn 
the table a quarter way around at each revolution. 
The clay placed in the moulds is thus successively com- 
pressed and ejected therefrom. 

Further information relative to this improvement 

may be obtained of Mr. George R. McGrea, of Renovo, 

Penn. 

— • ■ • ■ ♦ 

Caterpillars in Pill Boxes. 

Mr. E. B. Boulton, F.R.S., fascinated the Biology 
Section of the British Association with the results of 
his experiments on caterpillars hatching in pill boxes. 
The pepper moth was the particular insect which he 
experimented on, and his experiments show that if you 
take an egg of one of these and grow it in a gilded pill 
box you get a golden caterpillar. Again, if the pill box 
be black, so is the caterpillar ; while a mixed environ- 
ment produced a muddled creature, just as in man the 
environment of the slum or the palace pretty much de- 
termines a person's characteristics. 




HEYSEB'S WATCHMAN'S ELECTEIC TIME CHECK. 

makes a contact with one of the contact strips on the 
dial, which occurs every half hour, the circuit of the 
battery is closed and the magnet in the casing is en- 
ergized, drawing forward the armature, and moving 
the ratchet wheel one notch, bringing a dot or char- 
acter opposite the printing bar, and moving the platen 
to position between the bar and the paper strip. By 
the pulling of the knob at any time in the five min- 
utes while the circuit of the battery is thus closed, a 
corresponding record will be made upon the strip, but 
when the circuit is broken the armature lever is thrown 
back and the platen carried out of the path of the 
printing bar, so that no record can be made and the 
paper strip will show a neglect of duty on the part of 
the watchman. 



Progress of the Telephone. 

In Census Bulletin No. 196 is presented a preliminary 
report on operating telephone companies for the year 
ended December 31, 1890, prepared by Mr. Allen R. 
Foote, expert special agent for the collection of statis- 
tics of the electrical industries, under direction of Mr. 
Frank R. Williams, in charge of the collection of sta- 
tistics relating to all branches of manufactures. 

This report is deemed of special interest because of 
the great advance shown in this industry and the 
enormous increase developed in the demand for tele- 
phone service. 

1880 1890 
Number of companies, firms, and per- 
sons reporting 148 53 

Total investment $14,605,787 $72,841,736 

Gross earnings 3,098,081 16,404,583 

Gross expenses 3,378,703 11,143,871 

Netearnings 724,378 5,260,712 

Number of exchanges 437 1,341 

Number of telephones and transmit- 
ters 108.6i?8 467,356 

Milesofwiie 34,305 240,418 

Number of employes 8,338 8,645 

Number of subscribers... 48,4U 227,357 

Number of conversations 463,200,000 
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Snakes Within Snakes. 

To the Editor of the Scientific American : 

The following is respectfully contributed to the col- 
umns of the Scientific American, if tht)ught 
worthy : 

Ernest Welch and A. J. Johnson, two young men of 
veracity, were burning logs for us a few days ago near 
a stock water pond. On turning an old log from its 
bed there was seen what appeared to be our common 
vertically striped water snake, the individual being SJ^ 
feet long and of full habit. Instantly one of the boys 
cut her in two with an ax. Now they noticed a num- 
ber of young snakes, some of them cut in twain by the 
ax, issuing from the sections at the point of severance. 
Their curiosity being aroused, they took from the car- 
cass, killed, adjusted, and counted forty-five young 
snakes, 9 inches long. They speedily drifted as inves- 
tigators into the opinion that snakes were viviparous. 
They called me to the spot. I took the snakes on a 
board to the village doctor, where the opinion was ren- 
dered that they were undoubtedly oviparous. The doc- 
tor said that they had sprung from eggs hatched out- 
side the body, and may have been taken in for pur- 
poses of warmth, mechanical protection, or alimenta- 
tion. But it seems that they would soon smother in 
the stomach. Then the question arises : Is the snake 
in some of its varieties a marsupial ? Has it a venti- 
lated pouch ? R. M. Ragan. 
Fillmore, Ind., August 30, 1893. 



imagined at the time that one of our large powder 
magazines had exploded. 

One gentleman, who has experienced various kinds 
of shocks in the West Indies, declares it to be an earth- 
quake of a severe type, i. e., vertical (all shocks felt 
here before have been undulatory). 

Can you help us in any way ? About a week before 
this event we had a severe gale from the southeast. 

We have plenty of evidence as to the rocking of the 
earth and several as to that of the sea in the harbor. 
I would ask, are earthquakes ever accompanied, pre- 
ceded or followed by a noise similar to an explosion ? 

A. C. C. Jones. 

Colonial Post Office, Hamilton, Bermuda, 
August 30, 1893. 



< » I I » = 

An Earthquake In Bermuda. 

To the Editor of the Scientific American : 

A curious phenomenon occurred here on Aug. 33, at 
about 10 minutes to 5 A. M. A solution of it would be 
u'ost interesting, especially as every one seems to have 
a different theory. 

I will begin by describing Bermuda's geographical 
position, formation, etc., well known to every scien- 
tific man. 

Bermuda is of coral formation, about 33 miles in 
length and varying in breadth from 3 miles to 1 mile ; 
very low, the greatest height above sea level being 
not more than 200 feet. Our nearest point of land is 
Cape Hatteras, distant about 650 miles. We are 
nearly opposite Charleston, 8. C, and about 770 miles 
southeast of New York. We are supposed to belong 
to a range of submarine volcanic mountains, extend- 
ing from South America to Europe, of which we rep- 
resent the only peak (or portion of peak, sufficient 
for the coral insect to build on) above water. The 
soundings around us show some of the greatest depths 
of the ocean, somewhere about 5 miles. We are also 
very cavernous, in some parts to such an extent that 
cuttings in roads frequently have to be filled in every 
few feet with hard substances, etc. 

There is evidence of there once being a severe earth- 
quake here, about, I should say, 1400 (as near as one 
can come by dates corroborating the testimony of dis- 
coverers later on, about Columbus' time), nearly half 
of the island having subsided in a very remarkable 
way. Every now and then traces of cedar stumps 
(the native wood) and other well known roots of our 
island are dredged up by the large steam dredges used 
at H. M. dockyard, and layers of soil in which these 
stumps, etc., were embedded proving beyond all 
doubt the foregoing statement. 

Earthquake shocks have been felt here pretty often, 
averaging about four or five within the last ten years. 
I have felt three or four myself, of a very gentle, un- 
dulatory type, with little rumbling. 

Having stated these brief outlines, I will now de- 
scribe the occurrence in a few words. 

At the time above mentioned (10 minutes to 5 A. M.), 
about sunrise, a great many people were awakened 
and pretty well scared and jolted by a heavy ex- 
plosion, described differently by different persons, fol- 
lowed by a severe vibrating of houses and contents, 
and then could be heard the distant rumblings, by 
some, as the shock (?) passed away. By the majority 
of people three distinct reports or explosions were 
heard! To me it seemed like a heavy blast under the 
house. 

A remarkable feature was its almost local character, 
the center of the island, a space of about 8 or 10 miles 
(right across), feeling it most keenly. 

We are connected with Halifax, N. S., by cable, but 
no news has been received of any volcanic eruption or 
earthquake anywhere in our vicinity. 

The disturbance seemed to be immediately under us, 
and in one place was sufficiently heavy to crack a 
chimney. 

Various conjectures are of course afloat, but the two 
only reasonable ones seem to be that it was either an 
earthquake or a meteoric stone falling in the vicinity 
in the sea. But several people were out of doors at 
the time, and although not quite full light, were not 
sensible of any glare, etc., which one would naturally 
suppose to follow that of an aerolite, and the size must 
have been enormous, in fact, unprecedented. Some 



Aiiierjcaii Potash. 

This was formerly an article, says Mr. J. U. Lloyd, of 
much importance, and was exported from the country 
in large amounts. The New England States were at 
first the principal producers of potash, Boston, where 
it is now of no consequence, once being the great ex- 
port market. With the destruction of the forests the 
source of supply receded from the East, progressing 
into the West, where, until a comparatively recent 
period, more or less was manufactured, but at present 
only a few stray casks drift into the hands of whole- 
sale druggists or commission merchants. However, 
contrary to general opinion, the manufacture of potash 
is still carried on in some parts of the Northwest on a 
considerable scale. In the neighborhood of the forest 
of northern Michigan, and in portions of the provinces 
of Canada, this substance is still systematically manu- 
factured the year through. By " potash " is meant a 
substance containing 80 to 95 per cent of carbonate 
and hydrate of potash, the balance being made up of 
sulphate of potash, chlorides of sodium and potassium, 
and insoluble matter. About TO per cent KOH is the 
standard which it is possible to obtain, but Mr. Lloyd 
found the average of many casks of first sorts came 
out at 58 '4 per cent, and dealers would not guarantee 
more than 60 per cent, as they had not control of the 
" salting " which is practiced by makers. However, a 
strong protest improved matters during the last twelve 
months. A total of 504,138 lb. averaged 73-5 per cent 
KOH, three car loads averaging over 75 percent KOH, 
while one car load averaged over 80 per cent. This is 
evidence that a standard of 70 per cent KOH is attain 
able. For generations it has been customary to add 
more or less salt to the contents of the potash kettle 
just before it is "melted down," and sometimes lime is 
also added. This not only increases the yield and 
helps to make it cake, but it improves its appearance. 
Good potash is generally opaque, of a dull gray, slate 
or bluish color, often streaked with red or greenish 
stains. It deliquesces on exposure to the air, and be- 
comes slowly pasty. It is mostly (unless much lime is 
present) soluble in water. Sometimes it presents a 
whitish appearance in the center of the cake, and oc- 
casionally is honeycombed. This description will gen- 
erally average 70 per cent and upward KOH. That 
which is largely mixed with salt is usually crystalline, 
often nearly white, pearly, and translucent, or of a 
beautiful delicate pink, and seems to be the most 
highly valued by those who judge only from ap- 
pearances. 

♦ « » > ♦ 

A Church-going Horse. 

Dr. T. B. Redding, of Newcastle, Ind., writing to 
Science, says : 

Can a horse reason, or does he act solely from in- 
stinct ? Many believe that he has reason and intelli- 
gence ; others attribute all his acts to instinct. 

I have a horse, now nineteen years old, that I have 
owned thirteen years. Soon after I commenced using 
him, I noticed that on Sundays, whenever I drove him 
down town, he strongly insisted, by pulling on the 
lines, on going to the church where I had been in the 
habit of attending. I watched this disposition con- 
stantly after that, and on every Sunday since, when 
driven out, he has continued to do the same thing, 
and if left to his own will invariably goes to the church 
and stops. I thought it possible that he was guided 
by the ringing of the church bells, and tested him by 
driving him down town at all hours of the day, before 
and after the ringing of the bells ; but the result was 
the same. He invariably insisted on going to church 
on that day, no matter how often I drove him down 
town. 

In going to my office he never offers to go to the 
church except on Sunday, but on that day he invari- 
ably begins to turn south to the street leading to the 
church, from fifty to a hundred feet before reaching 
the crossing, and, if not checked, turns into the street 
and hurries to the church. He has kept this up for at 
least twelve years. He never does this on any other 
day than Sunday. In bad weather or in good weather 
it is the same. 

He knows the meaning of many words, such as office, 
post office, school house, mill, farm, cemetery, church, 
apple, corn, grass, water, and many others. The fact 
that he knows the ineannig of these words, or at least 
attaches a meunintj to them, I have tested many times 



in many ways. When his corn is about used up, if I 
speak of it to him and say, " Deck, your corn is out ; 
you must go to the mill," even before starting from 
home, he turns in at the mill as I go by, and goes up 
to the office door, where 1 have been in the habit of 
ordering his food. 

He also knows a number of people by name and 
where they reside ; and if told to stop at the residence 
of one of them, naming him, he will do so, without any 
guiding. 

These are only a few of the many evidences of his in- 
telligence. Hundreds of examples might be given 
showing his knowledge and intelligence, and that he 
gives very close attention to and understands what is 
said to him. 

Do not these facts strongly indicate that the horse 
has more than mere instinct, that he reasons ; that out 
of the storehouse of his knowledge and experience he 
forms conclusions, thoughts, purposes, and plans ? He 
understands certain symbols, such as words ; he keeps 
the run of time and knows uniformly when Sunday 
comes, for he has not made a mistake in this respect 
for more than twelve years past ; he uses many and di- 
verse means for making his wants known. 

Instinct is supposed to imply inherited knowledge of 
objects and relations in respect to which it is exercised, 
and will usually, if not always, operate where there is 
no experience to guide. But this horse's knowledge, in 
these respects, has not been inherited, but is acquired. 

Does the fact of his observing Sunday imply a moral 
sense ? Why does he seek to go to the church on that 
day ? It has been said that animals do reasonable 
things without having the gift of reason ; that they do 
things involving distant foresight without having any 
knowledge of the future ; that they work for that 
which is to be without seeing or feeling anything be- 
yond what is ; that they enjoy, but do not understand : 
that reason works upon and through them, but is not 
in them. The facts that I have related and observed 
make me greatly doubt many of these statements. I 
find it hard to sharply define the limits between in- 
stinct and reason. The facts that I have related indi- 
cate reason, intelligence, motives, and the formulation 
of plans, methods, and schemes for carrying out pre- 
conceived purposes. Some of the acts, at least, indi- 
cate pure reason based upon former and remembered 
sensations, perceptions, and knowledge, and the pur- 
pose to gratify merely mental desires. 

What motives does this horse have for going to 
church every Sunday, even at a sacrifice sometimes ? 
It is not foi- rest, it is not shelter, it is not feed, it is not 
company, it is not to gratify any merely physical want, 
for all these things he has elsewhere every day. It is 
not purely an intellectual or moral want that he seeks 
to gratify ? He stands near the church door, hears 
much of the exercises, especially the singing, and will 
remain, almost without motion, whether tied or not, 
till the services are over, and I am ready to go home. 
But it cannot be for the mere speaking and singing 
that he hears there, for he often hears speaking, sing- 
ing, concerts, the Salvation Army, and music of vari- 
ous kinds while he stands tied at the office on the pub- 
lic square ; but none of these take the place of his 

church going. 

♦ ■ ■ I ♦ 

The Alphabet in Writing and Printing. 

The proportionate use of letters, as given in "Brew- 
er's "Dictionary of Phrase and Fable," is as follows : 

E 1,000 H 540 F 336 V 120 

T 770 E 528 W 190 K 88 

A 7:;8 D 393 Y 184 J 55 

1 704 L 360 P 168 Q 50 

S. 680 U 396 6 168 X 16 

O 673 C 280 B 158 Z 22 

N 670 M 372 

Consonants, 5,977; vowels, 3,400. 

The proportion for initial letters is as follows : 

S 1,194 M 439 W 273 J 69 

C 937 P 388 6 266 Q 58 

P 804 I 377 U 228 K .47 

A 574 E 840 306 Y 83 

T 571 H 308 V 172 Z 18 

D 505 L 298 N 153 X 4 

B 463 E 391 

» < » > ♦ 



For the New York city Cable Roads. 

A visit a few days ago to the extensive iron works 
of the Walker Manufacturing Company, Cleveland, 
afforded a sight, says the Street Railway Review, 
which has never before been seen. More than 165 car 
loads of finished work, for the New York cable roads, 
is piled up in great stacks, to such an extent as to 
occupy all the available room even in these great 
shops. Imagine a line of completed work over 300 feet 
long, 35 feet wide, and in places 30 feet high, stowed 
away as compactly as possible, and including sections 
of immense 40 rope drive wheels, differential rims, pil- 
jow blocks weighing several tons each, shafting in 30 
foot sections and 16 inches diameter, shaft couplers, 
bed frames large enough to furnish a foundation for a 
good sized house, sheaves, and a great variety of other 
parts. It is the largest amount of cable machinery 
ever massed in one factory at one time, and is a most 
interesting sight. The nicety of finish and the accu. 
racy of adjustment are wonderful. 
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THE AUSTIN, TEXAS, DAH. 
There is being built across the Colorado River at 
Austin, the capital of the State of Texas, a massive 
granite dam, the object of which is to furnish the 
city with water works and electric light, and to also 
furnish manufacturing enterprises with cheap water 
power. This wonderful structure is being built by the 
citizens of Austin, who at a public election voted to 
bond the city in the sum of $1,400,000 for this purpose. 
The dam is 1,200 feet in length, and 60 feet high. It is 
16 feet thick at the top, increasing downward and 
spreading out in a broad toe or apron, making its ex- 
treme width at the bottom 50 feet. The body of the 
dam is of limestone rock. The upstream face, down 
stream face, and toe are being made of granite. The 
capping will also be made of granite in as large blocks 
as can be handled, worked to regular shape. The 
entire work is being laid in hydraulic cement. The 
structure is being built to allow a depth of 16 feet of 
water on its crest, and the abutments on either end 
will go to that height. At one end of the dam the na- 
tural rock goes far above this. The other end is occu- 
pied by an artificial bulkhead, called the gate house, 
containing the sluices for drawing off the water. The 
wheels will be some two or three hundred yards from 
the dam, and the canal, which is being excavated in 
rock, will also be that length. The function of the 
gatehouse at the entrance to the canal is to enable the 
water to be shut out in case of repairs, and to prevent 
an overflow in time of floods. The water will be drawn 
from the penstocks through iron pipes, pass the 
wheels, fall into the wheel pits, and be discharged 
through underground races into the river. There will 
be three water wheels, forty-five inches in diameter, 
each capable of giving 600 horse power on a head of 60 
feet. The dam is situated two miles above the city and 
will create a lake twenty-flve miles long and from one- 
half to one-quarter of a mile in width. Mr. J. R. Friz- 
zell is the chief engineer of this great work and T. J. 
Fanning consulting engineer. During the flood season 
the amount of water that will flow over this dam, it is 
estimated, will be 200,000 to 250,000 cubic feet per 
second, which is nearly equal to the volume at Niagara 
Falls, to wit, 275,000 cubic feet per second. 

Our illustrations were made from photographs, for 
which and the above particulars we are indebted to 
Mr. W. W. Wilson. 

In a report upon the worktothe Austin'board, made 
last year by Consulting Engineer Fanning, he recom- 
mended a modification of the profile of the dam, and 
remarks as follows : 

"Not for its length alone, or its great area of flow- 
age, is the dam remarkable, for in France we observe 
three longer masonry dams, at Buzey, Chazilla, and 
Gros Bois, 1,545, 1,759, and 1,805 feet respectively, and 
in Wales the Vyrnwy dam, 1,350 feet long, the latter 
being for the storage reservoir of the Liverpool water 
supply. Not in height alone, for in France there are 
three dams, in Spain two, in Belgium one, and in the 
State of California one masonry dam exceeding 150 
feet in height. There are fourteen other notable 
masonry dams having heights exceeding 100 feet. 

" But none of these dams are upon great rivers, and 
very few of them have any water pass over their crest. 
On the other hand, the Austin dam stands injthe chan- 
nel of the Colorado River, where it has 40,000 square 
miles of watershed, and will have floods of 200,000 to 
250,000 cubic feet of water per second to pass from its 
crest to its toe. Your citizens will appreciate your 
responsibility when they learn that no dam in exist- 
ence has to pass a volume of water, in flood, even 
approximating this, through so great a height. Lime- 
stone and sandstone yield rapidly to the eroding force 
of falling water. The evidences of this are abundant 
in the canyon of the Niagara River below Niagara 
Falls ; of the canyon of the Genesee River below Gene- 
see Falls ; of the Mississippi River below St. Anthony 
Falls ; and here, of the Colorado River across Travis 
Co., as well as in the channels of numerous streams 
that flow down each of the Rocky Mountain slopes. 
Such evidences admonish us that this great flood must 
not be permitted to have sheer fall through so great a 
height and act with a destructive force such as has 
heretofore created canyons, but it must be made to 
glide down the slope of the dam and not be permitted 
to exert the force due to its velocity except at such 
distance below the dam that the foundations will not 
be endangered. 

" The profile of the dam shown to me seemed not to 
fulfill the required conditions for passing the fioods, 
because of the slightly rounded or nearly angular form 
at the front of its crest. The diagram acconipanying 
shows an advised modification of the profile of the 
upper part of the dam, which is better adapted to 
pass the flood in a gliding sheet down the face of the 
dam, and to deliver it to the lower level without a 
direct blow, and so that its velocity will be expended 
chiefly in a horizontal direction in the backwater be- 
low the dam, and in eddies at a safe distance below 
the toe of the dam. The lower part of the down 
stream face of the dam has a curve of 31 feet radius, to 
which low water surface is tangent. The central part 
of this face has a batter of 4'5 inches to the foot. The 



new profile at the top part, as suggested, completes 
the down stream face and crest of the dam with a 
curve of 20 feet radius, to which both the front batter 
and the surface of the pond at a level of the crest are 
both tangent, this curve ending on the creet at 5 feet 
from the upper angle of the crest. The upper angle of 
the crest is then rounded off with a smaller curve, and 
the entire front of the dam becomes a reversed curve 
of ogee form, the form of dam best of all adapted to 
pass a large volume of water through so great a height. 
The top curve conforms nearly to the theoretical form 
of a medium flood stream. At higher flood stages there 
will be a tendency to vacuum under the curved stream 
immediately after it has passed the crest, which, to- 
gether with the pressure of the atmosphere upon the 
top of the stream, will keep the full flood stream in 
close contact with the curved face of the dam, and 
cause even the highest flood to glide down the fall 
without shock upon the face of the dam or the soft 
rock foundation." 

^ « » I ^ ■ 

At the Rate of Ninety miles an Hour. 

On September 1 the first train out from Buffalo on 
the Philadelphia and Reading road, according to 
watches held by the road's chief engineer and news- 
paper men and guests, made the phenomenal run of 
nine miles in six minutes, a speed of ninety miles an 
hour. The train ran only as far as Rochester, seventy- 
one miles, where it made connections through to the 
East. It consisted of an engine and two heavy pas- 
senger coaches. 

Just east of Lancaster there is a long stretch of level 
track, and Engineer Randell pulled the throttle wide 
open and Chief Engineer Paul King and others held 
stop watches. They all showed the train had turned 
off nine miles in just six minutes. 

All through to Rochester the run was phenomenally 
fast, and averaged a mile a minute. The road is one 
of the smoothest in this country, and the ninety-six 
pound steel rails are the heaviest made. 



oxide in caustic soda). The precipitate is simply 
allowed to settle out, and the water obtained shows a 
hardness of about two or three degrees. 



LIGHTNING FULL MOUNTED SCBEW PLATES. 
A new set of screw plates, shown in the illustration, 
has just been put on the market by the Wiley & Russell 
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LIGHTNING FULL MOUNTED SCEEW PLATES. 

Manufacturing Co., of Greenfield, Mass. These new 
plates have a stock of suitable size and weight for each 
die. The time and trouble of fitting and changing the 
dies each time is saved, and several sizes can be in use 
at the same. Each die may remain undisturbed in its 
place, ready for use until worn out in service, when 
another may be substituted, the stock remaining good. 



Softening Water. 

According to the Dyer and Calico Printer, there are 
two satisfactory methods for this purpose in use. 

In the first process, hydrated baryta is placed in a 
filter press, which is traversed by the water to be 
purified, and produces an effluent showing only one or 
two degrees of hardness. Hydrated baryta, which is 
now largely used in sugar refining, and is easy to pro- 
cure, precipitates all the bases, lime, magnesia, etc., as 
well as the sulphuric and carbonic acids, so that the 
carbonates and sulphates of lime and magnesia, which 
are the most harmful substances, are precipitated by 
one treatment. 

According to the other process, hydrated oxide of 
lead is employed instead of baryta, and precipitates 
the carbonates, sulphates, and chlorides. It is neces- 
sary to obtain the hydrated oxide of lead cheaply, and 
the following .method has been devised for this pur- 
pose : 

A solution of sodium nitrate is placed in a vat, 
divided into two compartments by a diaphragm. 
Lead electrodes of large surface are placed in a solu- 
tion, and a current from a dynamo is then passed 
through. The sodium nitrate is decomposed, caustic 
soda being formed in the negative compartment, and 
nitric acid at the positive pole, from which it dissolves 
a certain quantity of lead, forming lead nitrate. When 
the current has passed through the liquid for a certain 
time, the solutions are run from the two compartments 
into a second vat, and there mixed by means of an 
agitator. The soda precipitates hydrated oxide of 
lead, and itself forms sodium nitrate ; the solution is 
then filtered, and the nitrate solution again submitted 
to electrolysis. When the baryta or lead oxide is used 
up, it is replaced by freshly prepared oxides. It is 
stated that the use of the filter press can be avoided 
by employing plumbate of sodium (a solution of lead 



Taffy Candy. 

To four pounds of white sugar add one quart of 
water, place over a clear fire, stir till the sugar is dis- 
solved, and boil it to the " crack;" when the sugar is at 
the "ball" add half a pound of good, sweet butter, 
cut in pieces, stir until the butter is melted and thor- 
oughly incorporated in it. Flavor with extract of 
vanilla or lemon, and, when cooked to the "crack," 
pour it upon a buttered marble slab, and, when cool 
enough, cut it into squares or tablets. 

CREAM TAFFY. 

Another very fine 'and rich taffy is made by boiling 
the sugar with milk, or part water and part cream, 
instead of all water, using granulated sugar, and flav- 
oring highly with extract of vanilla or lemon, the pro- 
portions of ingredients being the same as the foregoing 
recipe. These tafBes may be fiavored with chocolate, 
coffee, ginger, rose, or any fruit juice, and may also be 
made of maple or light brown sugar, according to the 
taste of the maker. The original "taffy," or " toflSe," 
is of English origin, and was invented by a lady of the 
little town of Everton. The lady sent a sample of it 
to the Queen at Windsor, who immediately adopted it 
as the confection best suited for the royal nursery. 
This soon becoming known, all the ladies of the land 
immediately wanted it for a similar purpose, f^nd the 
lady inventor was overwhelmed with orders for it, and 
soon acquired a handsome competence from its sale. 
Taffy remains to this day the most popular English 
confection. The manner of its preparation is as fol- 
lows: Put half a pound of the host of sweet, fresh but- 
ter into a bright, clean copper pan, place it upon a 
moderate fire, and, as soon as melted, add and stir in 
with a wooden spatula two pounds of brown sugar, 
flavor it with the grated yellow rind of a fresh lemon 
and a pinch or two of powdered ginger, stir all con- 
stantly, but gently, until it is boiled to the "crack," 
then pour it upon a buttered marble slab, and, when 
sufficiently cool, cut it into squares, diamonds, or tab- 
lets. Four ounces of sweet almonds, blanched, and 
cut into fillets, and then thoroughly dried in the stove 
or oven, may be added to the above, thus forming a 
very delicious kind of nougat. 

BUTTER SCOTCH 

is simply brown sugar and butter melted together, 
fiavored with extract of lemon, cooked to the " crack," 
and finished as taffy. 

TO PREVENT CANDIES FROM BECOMING STICKY. 

All boiled candies are liable to become sticky if ex- 
posed to the action of the air. They should be kept 
in closely covered jars or boxes. The best plan, how- 
ever, that we know of to prevent candies, such as taffies, 
peanut bar, walnut bar, clear candies, nougat, and all 
similar goods, from becoming sticky, which is caused 
by their absorbing the moisture of the atmosphere, is 
that which we have always adopted when we desired 
to keep such articles for any length of time, and one 
that has always proved satisfactory : When the can- 
dies are first made, and cut into bars or pieces, varnish 
or cover each bar or article by means of a soft brush 
with a thin alcoholic solution of gum benzoin. Var- 
nish them all over with this preparation and let theui 
dry ; this forms a thin, impervious skin on them, 
which effectually prevents the air from acting on the 
candies, besides it gives them a fine gloss. Benzoin 
has a fragrant odor with very little taste, and is easily 
pulverized ; it is a stimulant and expectorant, and is 
sometimes used in pectoral affections. This varnish 
may be made in advance and kept in a closely covered 
jar or bottle, for use at any time. It is also an excel- 
lent vamlsh for glossing chocolate creams, etc. — Con. 
fectioners' Journal. 



Galvano Plating ivlth Iron and Nickel. 

Mr. Capelle, the French chemist, recommends, slo 
cotAm^ to L^ Industrie, the following solutions for plat- 
ing with iron and nickel : Solution 1st, for iron. — Take 
equal parts of pure sulphate of ironandof the sulphate 
of iron and ammonia, to which is added 1 in 1,000 of 
sulphate of magnesia. The solution should have a 
strength of 18° to 30° B. Solution 2d, for nickel.— To a 
solution of sulphate of nickel and ammonia, 2 per cent 
of sulphate of magnesia and 2 per cent of boric acid are 
added, and the solution is then neutralized with car- 
bonate of magnesia. The bath should have a strength 
of 8° to 10° B. 



Discovery of Another Salrllitc of Jupiter. 

The Lick Observatory announces that Prof. Barnard 
has added a fifth satellite to the four satellites of Jupi- 
ter discovered by Galileo on January 7, 1610. It was 
discovered by Barnard on September 9. Its period is 
about 12 hours and 36 minutes. Its distance from the 
planet center is about 112,400 miles. It was observed 
by him on September 10, 30 hours 53 minutes and 20 
seconds Greenwich mean time. Its magnitude ia the 
thirteenth. 
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IMFBOVED BEAFINO, THBASHING, AND BAOOINO 
UACHINE. 

Necessity has truly been the mother of some of the 
greatest inventions. The requirements of the various 
fields of labor have been wonderful developers of 
man's ingenuity. This fact is most apparent in the 
vast harvest fields of North Dakota and California, 
where the sickle, and the cradle, and the flail, for so 
many centuries wielded by tillers of the soil, would 
not, even in the hands of an army of men, have been 
adequate to the requirements of the hour. 

Here may perhaps be found one of the most, if not 
the most, distinctly American invention ever made, in 
the combined reaping and thrashing machine. A few 
years ago, a progressive farmer in the vicinity of 
Merced, California, not satisfied with the slow pro- 
gress of his header and thrasher when operated sepa- 
rately, set his wits at work to devise a combination 
machine that would do the work of the two with one 
motor. 

The result of his labor was a ponderous affair weigh- 
ing eight tons and costing him $3,000. It did not work 
satisfactorily, and he rebuilt it at an expense of $5,000. 
This machine operated satisfactorily, but it required 
thirty powerful mules to push it. These mules were 
attached to a "push beam " fifty feet long and nearly 
as large as a ship's spar. 

This cumbersome machine was so arranged that it 



the speed with which the New England farmers pre- 
pare their grain for the market. 

As the machine advances, the knives in the cutter 
bar clip off the heads of the stalks. These fall on a 
broad endless canvas belt that carries them to the cyl- 
inder or beater of the thrasher, which removes the 
grain from them. It drops through a series of 
sieves over and among which a rotating fan keeps a 
strong current of air moving. This removes the dust 
and chaff, and the grain pours in a steady stream 
through a trough into sacks which are sewed up and 
dropped on the ground to be picked up by teams that 
follow the thrashers. The work of each machine for 
the day, in an average field, is 950 sacks. Besides the 
mules it requires three men at a cost of two dollars a 
day each to operate each machine. 



Butter and Cheese Microbes. 

In its relations to the operations of the dairy, the 
study of bacteriology has only just begun ; but al- 
ready, in so far as the work of bacteria has been 
looked for where it might be expected, it has been 
found. It has for a long time been known that milk 
is a most efficient means of transporting infectious 
diseases ; as we now know, this is because its chemical 
composition adapts it so well for the nourishment, 
while in transit, of the microbes which are the actual 
carriers of the diseases. But their work is not all of 



any one species of bacterium as that one which ex- 
clusively produced the flavor of the one kind of cheese 
or of the other. The most he could establish was that 
the solubilizing of the curd was effected by one or 
more kinds, and the production of the flavor by one or 
more other kinds. A great amount of work remains to 
be done in this special field alone.— Pres. CaldweWs 
address. Am. Chem. Society. 



Gold Waste of Value. 

When the American Waltham Watch Company 
moved to new quarters in May last, they left behind 
a snug fortune in the old buildings in Bond Street, 
this city, in the shape of minute particles of gold 
among the old rubbish and in the cracks of the pine 
flooring. The precious metal has been reclaimed, 
however, by the Irvington Smelting and Refining 
Works, at Irvington, N. J., in the form of bars of yel- 
low gold. The total value of the gold reclaimed is 
between $65,000 and $67,000. The gold recovered must 
have accumulated since 1879, when the factory was oc- 
cupied by the firm. An average of 350 gold watch 
oases were turned out every day, each case weighing 
from twenty to fifty pennyweights. The gold was 
valued at eighty cents a pennyweight, and during a 
year it was estimated that more than $500,000 worth of 
gold was used in the manufacture of watch cases. 

The water in which the workmen washed their 




IMPKOVED REAPING, THRASHING, AND BAGGING MACHINE. 



could be steered by a man whose title was "helms- 
man." It required four men besides the mules to 
operate the machine. The cutting bar was twenty- 
two feet wide and the harvesting capacity of the ma- 
chine was forty-eight and a half acres a day. The ex- 
pense of operating this machine was, of course, large. 

The ideas brought out in the construction of this 
machine were valuable, and inventive minds at once 
set to work to improve upon them, which they have 
done so successfully that, as compared with the bulky 
Merced machine, there are now combined reapers and 
thrashers that are compactly built and which are easily 
operated by seventeen horses or mules. 

The amount of work that one of these machines is 
capable of performing in a day will seem incredible to 
those persons who have never seen them in operation ; 
and to those agriculturists who have never seen any- 
thing swifter in operation than the cradle and the 
horse power thrashing machine, the sight of thirty-five 
of these monsters working at one time in a single field 
of wheat, as is frequently the case on the great Dal- 
rymple farm in North Dakota, would be an astonish- 
ing revelation. 

In one day of ten hours, seventeen mules will draw 
a combined reaper and thrasher twenty-three miles. 
The machine cuts 2"69 acres to the mile, which makes 
it capable of harvesting 61 '87 acres a day. This would 
mean, in a year when the yield was fair, about 1,900 
bushels of grain. This grain is garnered at the rate of 
190 bushels an hour, or three and one-sixth bushels a 
minute, which is indeed a wonderful improvement in 



this baneful character. Two illustrations must suf- 
fice ; cream must undergo a certain change, called its 
ripening, before butter of the best flavor can be pro- 
duced from it. The microbe that causes this change 
has been, at least to a large extent, separated from 
many others in the milk, and it is claimed that the 
pure culture of it can be practiced on a large scale in 
the dairy ; the directions for this operation were first 
given by Weigmann, in 1891, with seed to be obtained 
from some bacteriological institute, and the use of this 
pure culture product is specially recommended at cer- 
tain seasons of the year when it is particularly difficult 
to make good butter. 

Again, in the ripening of cheese we should naturally 
look for the action of microbes. Several investiga- 
tors have taken this matter up, but by far the most 
careful research was made by Adametz, and published 
in 1889. He identified twenty-eight species of bacteria 
in ripening cheese, and a very large number, 850,000, 
in a gramme of a hard cheese (Emmenthal), and 5,600,- 
000 in a gramme of one of the soft cheeses. Two dis- 
tinct kinds of change take place in the ripening of the 
cheese : the conversion of some of the insoluble casein 
of the fresh curd into a soluble and more digestible 
form ; and second, the development of the flavor, by 
which one kind of cheese is distinguishable from 
another. If the curd is sterilized at the time when it 
is ready to be put away in the ripening room, and is 
there protected from infection, neither of these changes 
takes place ; the dependence on microbial co-operation 
is thus established. Adametz was not able to identify 



hands, the mats on which they walked, and the towels 
with which they dried their hands and faces were care- 
fully preserved, and at the end of every month were 
strained or burned and the residue afterward smelted 
and refined. About $1,000 a month was saved in this 
manner. Every summer parts of the flooring were 
taken up and smelted, and sometimes as much as 
$7,000 was realized in this way. 

To obtain the gold concealed in the cracks and 
crevices in the old building, wagons were especially 
made to cart the old material from the factory to the 
smelting works, anc" every stick of wood in their premi- 
ses was taken away. The planks of the floors were 
sawed into small pieces and then burned. The ashes 
were subjected to a chemical wash and the gold ex- 
tracted. 

» » ■ > ♦ 

The Volcano of Kllanea. 

Dr. Sereno E. Bishop, in the September number of 
the American Journal^ gives an account of a recent 
visit to this remarkable mountain. He says : The 
conical form of Halemaumau has become very distinct, 
and is strongly appreciated in the ascent to it on nearly 
every side. The volcano will soon be very accessible 
for tourists. The Hilo road is perfectly graded and 
rolled, and will probably be completed in a few months, 
when the drive to Kilauea will be one wholly of pleas- 
ure. The new hotel is a superior one, with lodgings 
for 70 guests. Plans are in progress for improving the 
walk over the lava. The whole is now in the hands of 
an active and enterprising corporation. 
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THE STTTDT OF THE STABS. 

A. E. BEACH. 

During the beautiful autumnal evenings few persons 
can look up into the starry dome of heaven without 
longing for a better acquaintance with the glowing orbs 
whose radiance meets the view in every direction. If 
one turns to the star maps and books of astronomy, 
there will be found clearly laid down the history, 
names, colors, magnitudes, and positions of all the 
principal celestial bodies. But when, after studying 
the map, he goes out of doors, thinking to carry the 
chart in his mind, and easily to locate and recognize 




Fig. 3.-LUMIN0US STAKS. 

individual members of the glittering host, he is sadly 
disappointed. To his untrained eye the glorious stars 
appear the same as before, all mixed in inextricable 
confusion ; and for him the map is of little value. Dis- 
couraged with the result of this first effort the majority 
of people abandon the matter and go through life with- 
out ever gaining an insight into this the sublimest of 
the sciences, and never experience the inexpressible de- 
lights that attend on this grandest of studies. 

To assist the amateur, whether old or young, in the 
study of astronomy, to render the opening lessons easy 
and attractive, and insensibly to interest his mind in 
this most ennobling subject, has led me to design the 
simple devices which I will now describe. 

One form is as follows : I provide a sheet of card- 
board, say two feet square, one side of which is covered 
with what is known as luminous paint. This remark- 
able substance has the quality of storing up the sun- 
light, and gradually delivering the same in the dark- 
ness. The paint is a chemical combination, chiefly of 
lime and sulphur. This luminous sheet I pin upon a 
light wooden board. I also cut out of common card- 
board a few small stars of different sizes, to represent 
stars of the first, second, third and fourth magnitudes, 
and provide 
each star with 
a central pin. 

In u s e the 
luminous 
board is held 
as .shown in 
the engraving, 
and on it are 
placed the pa- 
per stars The 
holder of the 
board glances 
upward at the 
sky. notes the 
position of the 
stars, and then 
arranges their 
counte r p a r t s 
upon the lu- 
minous board, 
the glowing 
purple light of 
which, even in 
the darkest 
night, enables 
him to do this 
with the ut- 
most ease and 
satisfaction. 
The counter- 
feit stars be- 
ing thus ar- 
ranged and 
fastened upon 
the board, it 
is taken in- 
doors and com- 
pared with 
the map or 
eh art, with 
which the se- 
lected group is 
instantly re- 
cognized and 
named. 

In this sim- 
ple way the 
forms, posi- 
tions, and com- 
ponent stars of 



all the principal heavenly bodies may quickly be 
learned by any person without a teacher ; and the 
study, while it instructs and impresses the mind, is, 
in the highest degree, fascinating. 

A still simpler device, but in the same line, is to out 
the stars out of the luminous cardboard, and then ar- 
range and pin them as before described upon the sur- 
face of a wooden board, say two feet square, 
painted dead black. In this case the mov- 
able stars will appear luminous on the 
board, even in the darkest night. This is 
illustrated in Fig. 2. Instead of using ordi- 
nary pins, wire round staples bent up as 
shown in Fig. 3 will be found convenient ; 
these are easily fingered and quickly placed 
as desired. 

A light, convenient, non-warping star 
board may be made by gluing together, 
crosswise, three sheets of pine wood veneers. 
It is needless to occupy space in describing 
all the uses of this device for promoting the 
first lessons in star study. Suffice it to say 
that with the contrivance in hand, together 
with star maps, such as those that were pre- 
pared for the Scientific American by the 
late Richard A. Proctor, any person may 
soon become an intelligent student of the 
skies ; and his knowledge may be greatly 
supplemented and extended if, at the same 
time, he provides himself with the admira- 
ble book, "Astronomy with an Opera Glass," 
by that most excellent observer and writer, 
Mr. Garrett P. Serviss. This work, the 
Proctor star maps, and other desirable astronomical 
publications, may be had at the Scientific American 
office, book department. 

. i» < « > «. 

Medical Uses of Carrier Pigeons and Vaccination, 

At the last meeting of the Academie de Medecine, 
Dr. Hervieux, who presides over the Public Vaccina- 
tion Department at the headquarters of that learned 
body (vaccinations from the calf are performed gratui- 
tously at the building in the Rue des Saints-Peres 
every Tuesday, Thursday, and Saturday) read a report 
by an army surgeon, M. Stroebel, on the transport of 
vaccine by carrier pigeons. It appears that one pigeon 
is capable of conveying in one journey from five to six 
tubes. The utility of this means of transport in times 
of war is very obvious, and one can imagine the joy of 
the representatives of the Army Medical Department 
at the apparition of a flock of these swift vaccine car- 
riers in a besieged town. 



Blue Transparencies. 

Beautiful blue transparencies may be produced, 
according to M. Rossel, in the following simple way : 
Commercial cyanotype paper is exposed beneath the 
negative until the image will be very intensely visible, 
when it is thoroughly washed and placed for fifteen 
minutes in a ten per cent solution of bichromate of 




Fig. 2.-LVUIN0US STABS OH SLACKSOABD. 

potash. After the print has again been well washed, 
it is allowed to dry, and then rendered transparent by 
placing it on a warm glass plate and treating it care- 
fully with paraffin. The print is then framed between 
two glass plates. The above-mentioned cyanotype 
paper, giving white lines on a blue ground, may be 
prepared by placing plain photographic paper in a 
solution of 24 grammes of ammonio-citrate of iron and 
25 grammes of potassium ferricyanide in 150 c. c. of 
water, and then drying it in the dark. 




laE SITTDT 0? ZEE SIAES-IHE LUMINOUS BOARD. 



Tetanus Due to Hypodermic Needle. 

An instructive case is reported in a recent number of 
the British Medical Journal. A patient who had been 
in the habit of injecting morphine hypodermically 
into himself came under observation with symptoms 
of tetanus, which eventually resulted in death. A 
careful search revealed no other cause for the tetanus 

than a small 
infiamed and 
suppurating 
place near 
the shoulder, 
which had 
been caused 
by one of the 
hypodermic in- 
jections he had 
given himself. 
The lesson 
taught by tliis 
case of the im- 
portance of tilt 
observance of 
s c ru p u 1 ou s 
cleanliness, 
even in so 
small an opera- 
tion as a hypo- 
dermic injec- 
tion, cannot be 
too strongly 
impressed, and 
the memory of 
the disastrous 
eflfects which 
may result 
from the ne- 
glect of proper 
precautions 
should be firm- 
ly fixed in the 
mind of every 
practitioner. 



The ordina- 
ry hypodermic 
syringe is 
known in 
France as the 
seringue de 
Pravaz, the in- 
strument hav- 
ing been in- 
vented by Dr. 
Pravaz, of 
Lyons, whose 
death is now 
announced. 
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The Decay of Professional Photosraphy. 

Professional photography at the present time is ad- 
mittedly not in a flourishing condition, and the causes 
commonly assigned for the depression include, of 
course, bad trade, severe competition and the influence 
of the once despised but now potent amateur. We 
fear, however, that a photographer himself is more 
often the cause of his own unfortunate position than 
are those we have just named. No parent in his senses 
would dream of apprenticing a lad to an ordinary pho- 
tographer nowadays, and the reason for this strikes us 
as being equally available as an explanation of the 
ordinary photographer's lamentations over the small- 
ness of his profits. In the establishment of such a man 
a clever, intelligent lad of fifteen or sixteen might pick 
up in the course of a year or so all that was to be learnt 
there, and probably a little more than his principal 
was competent to teach him. 

For what is to be learnt in ninety-nine studios out of 
a hundred beyond lighting, posing, exposure, and de- 
velopment ? The retouching, as one may gather from 
our advertisement columns, is generally put out ; the 
printing is more frequently executed by trade printers 
than not, :and in cases to the contrary is chiefly con- 
flned to one or, at most, two processes. Again, photo- 
graphers who do their own enlargements are remark- 
ably few ; and, indeed, to sum up the average photo- 
grapher's business, it may safely be laid down that 
most, if not all, the work and its numerous varieties is 
"put out." In such oases, which, we believe, form the 
majority, we submit that the apprenticeship system is 
bound to fail on account of the inability of the princi- 
pal to impart any but a limited range of practical 
knowledge to the youth he is supposed to teach. 

But this is not all. The mere taking of the negative 
is often, if not exactly, "put out," at least " farmed ; " 
that is, supposing a portrait photographer to have an 
order for a landscape embracing a house, a piece of 
architecture pure and simple, an interior, or an dbjet 
(Part, etc., to photograph, he probably prefers not to 
undertake it himself, but to employ another photo- 
grapher, who makes a specialty of such kinds of work, 
to produce the negatives for him. The growth of spe- 
cialism in modern photography leaves the average 
professional photographer much in the position of a 
mere oommereialist, with just the necessary superflcial 
technical knowledge that will enable him to conduct 
his business with more or less success. 

Of course, there are exceptions to the picture we are 
drawing, but we do not think they are suflQciently 
numerous to shake the accuracy of the outline. The 
race of photographers who collodionized and sensitized 
their own plates, sensitized their own papers, retouched 
their own negatives, did their own printing and en- 
largements, and in short carried on in their own estab- 
lishments most, if not all, the work which to-day is 
" given out," does not seem likely to be perpetuated 
among the professionals of the present time. — Br. 
Jour. 



modeling the clay to the outlines of the silhouettes, a 
suflQcient approximation to the bust is obtained for 
handing over to the skilled work person who must 
flnish it. The model thus obtained can be moulded 
and cast from by usual methods. It is easy to see 
how the method here indicated may be subject to 
wide modifications under various circumstances. It 
would seem perhaps easier and more satisfactory 
to cut out the guiding templets in sheet metal, and 
solder them to the central rod, than to use paper. — 
Photographic Work. 



Potschke's Neiv Process of Photo-Sculpture. 

It is now about thirty years since Villeme, of Paris, 
introduced his method of photo-sculpture, which it 
was hoped would revolutionize the plastic arts much 
in the same way that photography has revolutionized 
the graphic arts; but the practical failure arose from 
several circumstances, among which may be mentioned 
the difficulty of cutting the clay block by the guid- 
ance of the silhouettes, and the fact that some of the 
views taken by the circle of cameras must of necessity 
be so lighted as not to give clear outlines which could 
be accurately followed. The new process of Potschke 
seems to promise well. The model is placed on a turn- 
table, and as a means of providing register for the 
various photographic silhouettes to be produced, a 
vertical rod accurately corresponding with the axis of 
the turntable is attached to the roof of the apartment, 
and terminates close to the top of the model or sitter. 
A thin horizontal ring also surrounds the model. A 
series of silhouette photographs being now taken with 
the turntable in the required positions, prints are made 
en stout paper, preferably the blue or cyanofer paper. 
These are cut out so as to make a set of guiding sil- 
houettes in paper, which silhouettes are stiffened by 
repeated treatments with silicate of soda. A foot or 
base is now provided, in the middle of which is erected 
a cylindrical or axial rod corresponding to the gauge 
rod referred to as depending from the ceiling over the 
head of the model. Guided by the impression of the 
gauge rod, the silhouettes are cut vertically, a width 
corresponding to the gauge rod being removed, and 
they are then mounted on the axial rod attached to 
the foot, wedge-shaped gaps being left between. A 
horizontal ring corresponding to that photographed 
gives another register and point of support for the sil- 
houettes, and also gives a means of measuring the 
angles so as to insure the correct position of each sil- 
houette. In this way a kind of skeleton of the bust is 
built up in radial silhouettes attached to the vertical 
or axial rod. The next step is to fill the spaces be- 
tween the silhouettes with clay or other plastic ma- 
terial, and, when the wedge-shaped gaps are nearly 
filled, the horizontal ring may be removed. By now 



The Great Jetty Works at the mouth of the 
Columbia River. 

The project under which the work of improving the 
mouth of the Columbia River is being carried on was 
adopted in 1884. It contemplates providing a channel 
across the Columbia River bar, having a depth of 30 
feet at mean low tide. This is to be effected by con- 
centrating the water flowing over the bar, and increas- 
ing the resultant current to such a degree as to procure 
the desired depth. Any work for accomplishing this 
end must be more or less tentative in its character. 
The work which is now in progress is the building of 
a low-tide jetty, starting from Fort Stevens, on the 
south cape, and extending in a westerly direction, with 
a slight curve to the south, out across Clatsop spit, for 
a distance of ^]/^ miles, more or less, as circumstances 
may require, to a point about three miles south of 
Cape Disappointment. The jetty is constructed of 
stone, resting upon a mattress foundation about 40 feet 
wide and from 2J^ to 5 feet thick. The stone extends 
to the level of four feet above mean low water. The 
material thus far has been placed in position from a 
jetty tramway supported upon piles driven along the 
line of the jetty and 24 feet above the level of low tide. 
The tramway is a double track, three foot gauge rail- 
road, the tracks being 13 feet between centers and 38 
feet above the plane of mean low water. The material 
is landed at the wharf, and transported to place over 
these tracks, which are built in advance of the main 
works. Captain T. W. Symons, United States Engi- 
neers, in his lastest report concerning this great under- 
taking, which has just been made public, says : 

" Before the commencement of this work, the chan- 
nel or channels over this bar were very capricious in 
location and variable in depth. The depths were usu- 
ally from 19 to 21 feet, and the channels varied in num- 
ber from one to three, and in location through nearly 
180 degrees from Cape Disappointment to Point 
Adams. 

"The results of the jetty already constructed are 
very marked in the building up of Clatsop spit, and in 
the effects produced by the concentration of water 
upon the bar. There is now a straight out-and-in 
channel, having a width of one-fourth mile, with a 
depth nowhere less than 29 feet, and for a width of one 
mile a depth of 27 feet. At the end of last fiscal year 
the shortest distance from the 30 foot curve on the out- 
side to the same on the inside of the bar was 3,000 feet. 
This distance is now reduced to 1,200 feet. These 
depths refer to the plane of the mean of the lower low 
waters. 

" Since the commencement of the work in 1884 there 
lias been used in the construction of the tramway and 
its repairs 377,660 lineal feet of piUng and 2,223,580 feet 
B. M. of lumber. The cost of the tramway has been 
approximately $6.50 per lineal foot. There has been 
used 18,414 cords of fascines. The mattress work in 
place has cost $4. 50 per lineal foot. 

" Under the contract, dated January 22, 1891, in force 
with Joseph E. Smith, 150,500 tons of rock were receiv- 
ed during the year. The total amount of rock received 
from all sources since the commencement of the work 
is 478,890 tons. 

" About 25,000 tons of this rock was used in securing 
the root of the jetty, and in protecting the buildings 
and railway between that point and the wharf. The 
balance has been distributed along the line of the 
jetty. From the end of the jetty back for a distance 
of 2,500 feet the rock is raised to a level of 4 feet above 
datum, for 13,000 feet it is at datum, for 5,200 feet it 
will average 4 feet above, for the remaining distance it 
willrun from this level to high water. Near the inner end 
of the jetty it was found to be necessary to pile the rock 
well up toward the high water line, to protect the pil- 
ing of the tramway from the heavy drift brought down 
by the river during the winter and spring. At places 
along the line of the jetty it was observed that there 
was a decided tendency during the last of the flood 
tides and the first of the ebb for the water to flow 
across the jetty in great volume and with considerable 
velocity. Where this was the case the sand would not 
deposit in the vicinity, but would be scoured out, in- 
creasing the area of the waterway. At these places 
rock was dumped in until this action ceased. It was 
found that when the jetty reached the height of about 
4 feet above the mean level of low water the flow, dur- 
ing both ebb and flow, was under control. The sand 
was deposited to the level of low water and above — in 
many instances on both sides of the jetty. 

"Under the contract entered into with Richard 
Hoyt, April 20, 1891, 1,768 cords of fascines and 3,538 



poles were received. These were used in making the 
mattresses placed under the last 1,000 feet of the jetty. 

" The piles used during the year were purchased in 
open market at the rate of 9}^ cents per lineal foot, de- 
livered at Astoria. The lumber was purchased in open 
market also, at $10 per M, delivered at Fort Stevens. 

" It is estimated that $525,000 will be required to fin- 
ish this work. Should $350,000 of this be appropriated 
for the fiscal year ending June 30, 1893, it is recom- 
mended that the balance, $175,000, be made available 
for the fiscal year ending June 30, 1894. 

"The original estimate for the construction of this 
work was $3,710,000. Of this amount there has already 
been appropriated, to June 30, 1892, $1,337,500. There 
was a balance on hand at that date of $24,331.12, exclu- 
sive of outstanding liabilities. 

" It is proposed to expend this and future sums ap- 
propriated in raising the jetty to a height of 4 feet 
above low water, in those places that are not yet at 
that height, and in farther strengthening the jetty. 
There is now about 13,000 feet that is at the level of 
mean low water. Experience has shown that it will 
not be safe to leave the jetty at this height. The first 
half of the tides fiowing across the jetty, either ebb or 
fiood, take the sand with them and scour channels. 
Especially is this the case where there are low places 
in the jetty. It is only by building up the jetty that 
this cross flow can be prevented. About 4 feet above 
low water seems to be the height required. The jetty 
toward the outer end will need to be protected with 
large rocks to resist heavy seas." — Pacific Lumber- 
man. 



International Congress of Experimental 
Psychology. 

At the recent meeting in London, the president read 
part of a report of the census of hallucinations which, 
since the last meeting in 1889, has been actively car- 
ried on in England and to some extent in the 
United States, France, Germany, Russia and Brazil. 
To the question, "Have you ever, while in good health, 
and believing yourself to be awake, seen a figure of 
a person or an inanimate object, or heard a voice 
which in your view was not referable to any external 
physical cause ?" 17,000 answers were received in Eng- 
land. It appears that about one in ten of persons taken 
at.random had experienced hallucinations of some kind, 
the apparitions being mostly those of living people or 
unrecognized human figures. A remarkable class was 
that of collective apparitions, the same hallucinations 
being simultaneously perceived by two or more differ- 
ent people, although in some of these instances there 
seemed to be a possibility of verbal suggestion from 
one to another. But, after all deductions for possible 
sources of error, there was a strong presumption against 
chance coincidence, if ordinary accuracy on the part of 
informants was to be assumed. 

Mrs. Sidgwiok read a paper on Thought Transfer- 
ence. Numerous experiments had been made, and the 
successful percipients had been seven in number and 
were generally hypnotized. One percipient had suc- 
ceeded in the experiments with numbers, when divided 
from the agent by a closed door and a distance of about 
seventeen feet, and the ideas had reached the percipi- 
ent, as visual impressions recurred with closed eyes, or 
as hallucinations on a card or paper, and in other 
ways. Attention was drawn to the fact that only some 
persons are capable of acting as agents or percipients, 
and that there is variation in this peculiar ability in 
the same person on different days, and even at differ- 
ent times on the same day. 



The Disgrace of Plnkertonlsm. 

There has been much said and written in the last four 
weeks about the disgrace of Pinkerton ism. Refer- 
ence has been had in this verdict to the character of 
the Pinkerton system and of the Pinkerton guards. 
But there is another disgrace that ought to be empha- 
sized in this connection — the disgrace of a condition ot 
things that requires the importation of dare-devil men 
to secure rights which local authorities do not guar- 
antee. It is disgraceful that men cannot be secured 
in the possession of their own property, disgraceful 
that men cannot go to work except at the risk of their 
lives in an establishment from which others have volun- 
tarily withdrawn. It would be well for those who join 
in the general cry against Pinkertonism to have a 
serious thought or two about the disgraces that are 
the occasion of Pinkertonism. — Iron Trade Review. 



The NeAV Star In Auriga again Visible. 

Professor Edward S. Hilden telegraphs from the Lick 
Observatory that the new star that appeared in the 
constellation Auriga last February, and which faded 
to about the fifteenth magnitude, so that it ap- 
peared very faint through the big telescope, was ob- 
served again recently by Professors Schaeberle and 
Campbell and himself. He says the star has increased 
in brightness in a surprising manner, being now often 
and one half magnitude. The present observations, 
he says, will enable astronomers to get something like 
a complete history of the remarkable changes to which 
the star has been subjected. 
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A FIELD GLASS CAHEBA. 

A camera which, when folded, has the appearance of 
a field glass case with shoulder strap attached, is shown 
in closed and open position in the accompanying illus- 
tration, the view of the case when open, as it would be 
used in taking pictures, having parts broken away to 
show the interior. By pushing in small pins on each 
side a spring catch is released, and the camera is 
thrown into wide open position for the reception of a 
plate holder at the rear. The lens is in the narrow 
front end of the case, and is covered by a shutter, 
operated in a simple manner to give instantaneous ex- 
posures, there being also a sliding cover which may be 
used for time exposures. The finder is at one side of 
the lens, and may be turned so that the sight may be 
used to take pictures both ways of the plate, either 
vertically or horizontally. The plates are 3}4 by 4}^ 
inches in size, each holder carrying two plates. A 
number of the holders may be conveniently carried 
in the pocket. The case being opened, the plate 
holder is introduced, the shutter set, and the flexible 
slide withdrawn, as shown in the view, when it is only 
necessary further to press the finger on the button near 
the objective. The whole process is but the work of a 
moment, and, the instrument having a first class objec- 
tive, an excellent picture can ordinarily be obtained. 
This camera seems to be an almost ideal hand appara- 
tus, as it has the appearance simply of a glass such as 
travelers frequently carry. The frame is of metal, but 
is quite light, and is covered with yellow or black 
leather, the whole construction being designed to ren- 
der the apparatus equally useful in all climates, thus 
especially fitting it for the use of explorers and tourists. 

This camera is of foreign manu- 
facture and is imported and intro- 
duced here by Mr. L. Manasse, of 
No. 88 Madison Street, Chicago. 



In England this very strong ammonia is bad enough, 
but in climates where the weather is sometimes hot it 
is much worse. With the thermometer above 90° F. in 
the shade I would much rather handle nitro-glycerine 
than "0'88 ammonia." 

And how small is the gain from this extreme concen- 
tration ! Why was it ever considered necessary to have 
a stronger ammonia than the liquor ammonisB fortior 
of the British Pharmacopoeia 1 The specific gravity of 
this ammonia is 0'891, it contains only about 10 per 
cent less actual ammonia than " 88 ammonia," yet is 
far less dangerous. 

I should, however, strongly advise the adoption of 
ammonia of 0'9 specific gravity as a standard for pho- 
tographic purposes. Such a liquid contains about 20 
per cent less ammonia than " 88 ammonia" (involv- 
ing an increase in the quantity of solution used of one 
quarter, or 25 per cent). It is much less liable to lose 
strength by volatilization, and it is not nearly so dan- 
gerous as the very concentrated ammonia made for 
photographic purposes. 



This, by attracting an increased blood supply to the 
part, is often useful, no doubt, where the baldness is 
due to mere sluggishness of the cutaneous circulation, 
but it fails altogether to reach the cause of that very 
large class who lose their hair from seborrhoea capitis. 
This is benefited by microbicide remedies — sulphur, 
mercurial applications of almost all kinds, and many 
other antiseptic drugs, both new and old. We do not 
know what particular microbe, among the legion which 
may be found in the greasy and dry scales in seborrhcBa, 
produces the proliferation of epithelium, which, accord- 
ing to Unna, is directly due to an inflammatory pro- 
cess ; but the effect on the follicle is such that it leads 
to atrophy of the hair, and if the disease is not arrested, 
atrophy of the whole follicle and consequent permanent 
alopecia. 

Where the damage to nutrition is not so great, the 
hair is lusterless and more or less marked canities en- 
sues, and then the hair restorers, which color the hair 
from without and not from within, are eagerly resorted 
to. Sulphur and acetate of lead form frequent in- 
gredients of these applications, while perchloride of 
mercury is too frequently the leading ingredient of a 
large number of vaunted remedies. No doubt it is of 
high value as a microbicide when employed in suitable 
cases, but used indiscriminately for months or even years 



Relics from Denmark. 

The peat bogs of Jutland, Den- 
mark, have been yielding some very 
remarkable symbolic records in the 
shape of plates of silver, hammered 
out with figures of men, women, 
and animals. The eye holes of the 
figures are now empty, but had evi- 
dently been filled with glass. One 
of the plates, which is nearly seven- 
teen inches long, shows warriors, 
with helmets and other ornaments. 
One figure is a god with a wheel at 
his side, and on another are two 
elephants. A third shows a horned 
god in a sitting posture with his 
legs crossed orientalwise. All these 
have apparently nothing to do with 
northern mythology, as was first 
supposed. The whole find has now 
reached the Danish National Muse- 
um, and we see that these pieces 
belong to the godlore of the Gallic 
peoples. The god with the wheel, 
for instance, is the Gallic sun god. 
The whole is the work of a Gallic 
artist at that early period when the 
Roman and Gallic peoples first came m contact. Allow- 
ing time for these things to wander so far north, the 
date would seem to be, as regards Denmark, the first 
century before Christ. Other things belonging to this 
Gallic group have been found previously in this coun- 
try. The total weight of precious metal hitherto ex- 
humed is about twenty Danish rounds. — Amer. Anti- 
quarian. 

^ « » I » 

Dangers of Ammonia. 

BT PROP. W. K. BURTON. 

The author says in Photographic Work : I protest 
against the very strong ammonia made particularly 
for photographic work, because of its highly danger- 
ous nature, because such ammonia is always of very 
uncertain strength a little time after the bottle has 
been opened, on account of its great volatileness, and 
because there is so slight an advantage in this ex- 
ceeding concentration. 

The following accident has twice happened with the 
writer : A bottle of ammonia was opened. For a few 
seconds nothing took place, but then suddenly ebulli- 
tion began at the bottom of the liquid, and three quar- 
ters of the contents of the bottle were violently dis- 
charged against the ceiling of the room. The force of 
discharge may be judged when I say that in one case 
the room was thirteen feet high and the bottle was on 
the floor when it was opened. 

In neither of these two cases was there any serious 
result. In one (the bottle holding half a gallon), the 
occupants of the house had to take to the street, and 
could not enter the house again for some half hour 
or so. 

I have, however, recently heard of a case where the 
contents of a bottle of ammonia discharged themselves 
as I have described, and a part of the liquid being 
blown into the eye of the operator, he totally lost the 
use of that organ. 



Baldness and its Treatment. 

There are t wo classes of patients who resort either to 
the profession or to quacks — generally to the latter — 
for aid in the production or reproduction of hair in 
those parts of the scalp or face where it ought to grow, i injurious effects may be, and sometimes are, produced, 
but owing to age or disease fails to do so. There is, , Pilocarpine, hypodermically injected or given inter- 
first, the youth who from vanity or a desire to improve [ nally as tincture of jaborandi, is certainly of value as 
his chances of employment wishes to don before his , a direct promoter of the growth of hair, but it is too 
time those hirsute appendages which are universally powerful a remedy for indiscriminate use, and the 
regarded as the outward sign of manhood. To him, | copious perspirations and sometimes the cardiac de- 
in spite of the confident assertions of nostrum adver- 1 prassion it induces should keep its employment within 

narrow limits. Less direct means 
may be found in tonics of iron, 
strychnine, quinine, etc.; but more 
powerful are cod liver oil and 
change of air, generally to a bracing 
climate. It will be seen from the 
foregoing remarks that baldness is 
a sympton of such diverse con- 
ditions that there is no routine 
treatment for it, but the cause 
must be carefully sought out and 
intelligently treated, while the local 
treatment must be diligently and 
perseveringly carried out, as when 
due to its most common cause, 
seborrhoea, relapses are the rule, 
and constant watchfulness against 
recurrence is accordingly required. 
— Lancet. 




A FIELD GLASS CAMERA. 

tisers, we can offer little beyond the poor consolation, 
of which he is well aware, that time is not only the 
sure, but almost the only remedy. No doubt those 
means which promote an increased circulation in the 
skin of the face will also promote the nutrition of the 
hair, and therefore, but only within narrow limits, in- 
creased growth in the more vascularized region. This 
doubtless is to a large extent the modus operandi of 
shaving, which, it is well known, increases the vigor of 
the hair in the region operated upon. The good effect 
of the slight irritation of the razor on the callow chin 
must not, however, be used as an argument for the ap- 
plication of stronger irritants, and the young man who, 
in his eagerness to hasten a natural process, painted 
strong acetic acid on his cheeks in the then approved 
mutton-chop shape not only excited inflammatory red- 
ness and brought ridicule on himself, by publishing his 
youthful yearnings to all beholders, but also, by the 
inflammatory exudation produced, injured the nutri- 
tion of the follicles and hindered rather than helped 
forward the growth he so much desired. On the whole, 
patience, plus the adoption of all means which pro- 
mote general invigoration of the system, and the avoid- 
ance of excesses of all kinds, is the best advice that can 
be given to the beardless boy. 

The second class, apart from those who have a defi- 
nite disease like alopecia areata, comprises those who 
are losing their hair prematurely, or even as a result of 
advancing age, and it is among these that the venders 
of hair restorers find a ready market for their wares. It 
would take up too much space to discuss all the causes 
of baldness, which may be either of local or general 
origin, or of the two combined ; but it is too much the 
custom, instead of investigating carefully into the gene- 
ral health and circumstances of the patient, and the 
exact condition of the skin of the scalp, to prescribe a 
hair lotion in which may generally be found as the 
1 principal ingredient curitharides in some form or other. 



Tbe Saxon Tunnel Worlis 
Suspended. 

In consequence of the fall in the 
price of silver, the Saxon govern- 
ment has decided not to complete 
its work on the Rothschoenberger 
StoUen, which, if completed, would 
be the longest tunnel in the world. 
The tunnel was intended to drain 
the water from all the Freiberg 
silver mines and carry it to the 
Elbe. The main tunnel is 9 miles 
long, but its branches add 21 miles to its length, 
making the total extent almost 30 miles. The tunnel 
was begun at state expense in 1844, and after thirty- 
three years of continuous work it was opened in April, 
1877. 

Hundreds of men are thrown out of employment by 
the government's decision, and it is expected that many 
more will follow, as the Freiberg mines cannot be 
worked without great loss at the present price of silver. 
Work in the mines was begun in 1200, and since that 
time the mines have produced 9,500,000 Prussian 
pounds, equal to 151,860,500 troy ounces of silver. 

Electric Luminosity of Vacuum Tubes. 

In the course of a discussion before the British Asso- 
ciation on a paper by Professor Schuster on "Primary 
and Secondary Cells," Mr. Crookes stated that if a 
long vacuum tube containing oxygen exhausted to a 
point giving the greatest luminosity is held somewhere 
near a plate connected with one of the terminals of a 
high tension coil, it becomes very luminous. If the 
tube has been lighted and put in a cool, dark place, 
and thereafter held near a. coil, it remains dark, and no 
amount of placing it near the coil will make it lumin- 
ous. If the tube is rubbed, it suddenly flashes into 
luminosity, and remains so ; but if laid down in a dark 
room for an hour, it becomes non-sensitive again. It 
seemed to him that the gas inside the tube requires to 
be put in a state of disassociation. Professor H. Von 
Helmholtz, who was one of the lions of the meeting, 
said he believed that in these vacuum tubes, if there Is 
a little stratum of gas adhering to the surface there are 
always molecules, which can be separated into positive 
and negative. There is really a measurable stratum 
of air adhering to the interior of the glass tubes. If a 
rarefied vacuum is made, the greater part of that air 
goes away; but there are always traces of gas left, even in 
. the vacuum of a glass tube which is completely melted. 
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[For the Scientific American.] 
On a Cliolera Ship in 1853. 

I lived in Bangor, Maine, in 1849 and 1850, when the 
Asiatic cholera visited that city. I had a contract for 
a large lot of doors and sash for the United States 
government to be shipped to California for some gov- 
ernment building, I then being in that business. 

I had but fairly commenced on the work when the 
scourge broke out. My partner, a Mr. Wing, fled with 
his family to the country. Deaths were soon rated at 
one to two hundred daily. People there were generally 
panic-stricken, and the city was deserted. Many of 
my workmen left, so I mustered all of the pluck and 
courage that nature gave me and determined to live or 
die at my work bench. My family, then only wife and 
one child, lived a little out of the city. At 7 o'clock every 
morning I was in my workshop, and 10 to 11 o'clock at 
night often found me there. Coffins could not be sup- 
plied in sufficient quantity to bury the dead, and I was 
besought to make coffins, but my government contract 
prevented my doing so. 

While at my work bench I saw one man die in a dirty 
cellar kitchen. There were few if any regular funerals, 
but daily coffins or boxes with the dead were seen go- 
ing with the poor victims to their final rest. It com- 
menced there in the lowest, filthy localities of the place, 
and from there went among the richest localities. I 
could form no other verdict than it being a scourge of 
intemperance, dirt, and filth and of very high livers. 
I did not change my method or style of living ; ate 
fresh vegetables, fruit, meat, and melons. I had never 
poisoned myself with tobacco, beer, or spirituous liquors 
of any kind, took my baths regularly, and lived as 
cleanly as possible. 

There was a medical fraternity called the Hot Crops, 
and they had what was then called a Hot Crop hos- 
pital. The very first thing that they did was to give 
a cholera patient a dose so hot that it would almost 
burn his vital organs. I tasted the stuff, and it was 
like eating red peppers, that would make the tears 
run, and it was admitted that they were the most suc- 
cessful of any class of practitioners. It died out with 



the fall frosts, and there ended the most terrible scourge 
that I was ever witness of or ever hope to see again. I 
lost money on my contract, but got out alive. 

December 7, 1852, I sailed from New York City on 
steamer Uncle Sam for California, via the Isthmus of 
Panama. We were seven days on that filthy malaria 
and turkey buzzard region, with a railroad to the 
Chagres River only, where we were boated by natives 
in almost a nude state up the river to Cruses, and from 
there on mule back or on foot (the latter I chose) un- 
til we reached Panama. There we took the steamer 
Cortez, with as stern an old sea captain as ever stood 
before a mast. I had a second cabin ticket. Imagine 
going from the State of Maine in midwinter, with the 
system and blood prepared for 10** below zero, and in a 
few days in a tropical climate at 100 to 110 in the shade, 
and one imagines the change and contrast! No sooner 
had we left land than a high fever set in, and such a 
headache I never bore in my life. My first thought 
was ice water, but ice could not be bought. The small 
amount was used only at the bar. I watched where 
the bartender came to get it out of a small room. I 
stood there with my blanket, and as his back was 
turned I grabbed a piece quite the size of a water 
bucket, rolled it up and slipped around the corner* and 
off, rolling it up and hiding it, and the last I heard of 
the bartender was ''Stop that man! "but I did not 
stop until I had my prize hid safely in the bow of the 
ship. I then got a lady to sew a piece of oil silk to- 
gether and make me a bag, I slept three days and 
nights by my ice, punching off small pieces, and 
swallowing them and keeping a little in my oil silk 
bag on my forehead. When my ice was gone my fever 
went with it and I was on deck again. 

The second day out from Panama death commenced 
from Panama fever, as it was called, and such a con- 
dition as there was among the poor steerage passengers 
cannot be described, and myself one of a very few who 
was able to render any assistance. I went to the old 
captain and begged him to allow me to take a few 
dainties from the cabin to the poor steerage passengers. 
At first he refused, but I pleaded so hard that he finally 



yielded and took me to the head steward and gave di- 
rections to only allow me to take anything out of the 
Cabin, and cautioned me to be extremely prudent and 
cautious, which I was. Soon the Asiatic cholera broke 
out, and a poor victim would die in terrible agony in- 
side of an hour. They would be apparently well, and 
all at once in terrible agony, so that they could not 
stand, and then in a short time all was over and the 
body sewed up in a blanket and the feet weighted, 
and they were slid off a board behind the wheel after 
reading the Episcopal burial service. The mighty deep 
was their grave. 

I finally persuaded the mate and ship physician to 
make beds in clear weather on the bow deck, and all 
that were possibly able to be got there were taken. 
This gave them fresh sea air, and, I think, saved many 
lives. But as near as I could keep count about 70 out 
of 700 passengers died on that cholera-stricken ship. It 
was said to be the most fatal trip to the Golden State 
up to that time. J. E. Emerson. 

— » « # > » — — — 

Pluiubiferous Glass Wool. 

In the course of gas-analytic operations the author 
caused gases containing sulphureted hydrogen to tra- 
verse a plug of fine white glass wool, as obtained in 
commerce. The wool was blackened, and on further 
investigation it appeared that the blackening was due 
to the formation of lead sulphide. Hence a plumbifer- 
ous glass had been used for the production of the glass 
wool. In various analytical operations where glass 
wool is used the presence of lead is objectionable. Nor 
can such material be used, as recommended, for filter- 
ing acids, since they may become contaminated by 
taking up lead, — i. Blum, in Zeitschrift fur Anal, 
Chemie, xxxi. 



The sailing ship Roanoke, launched at Bath, Me., 
lately, is said to be the largest wooden ship afloat. 
Her length is 311-3 ft.; breadth, 49*3 ft.; depth, 29*2 ft.; 
height under spar deck, 9 ft.; gross tonnage 3,539 and 
net tonnage 3,400*4. She is designed for the Cali- 
fornia trade. 



RECENTLY PATENTED INVENTIONS. 
mechanical. 

Wrench. — John Ryan, New York City. 

This is a wrench composed of but few parts, each of 
which can be economically and strongly made, and the 
wrench can be quickly and conveniently operated 
wherever a pipe wrench is to be employed. The slid- 
ing section of this wrench has a lonf^itiidinal slot 
around which are teeth, and the locking device con- 
sists of a ptn turning in the shank of the fixed section 
and passing through the slot of the sliding section, a 
toothed locking plate engaging with the teeth of the 
sliding section and carried by the pin. 

Tool Handle.— Albert Landon and 

Louis Martel, Rutland, Vt. This invention provides a 
simple and durable handle capable of containing a 
number of tools— such as a putty knife, screw driver, 
and awl— the tools when not in use being concealed in 
the handle without being removed from attachment 
thereto. A lock or latch which keeps the cover of the 
handle closed is used to throw the tools up from the 
handle so they may be grasped. While one tool is 
rigidly held in operative position the others are con- 
cealed and locked in the handle. This combination 
dt'vice may be earned in the pocket. 

Boring Machine.— Jonathan W. Day, 

Cry!*tal Springs, Mies. This is a novel conlrivance for 
boriiii: inclined apertures into the etumpe of trees to 
form draught channels to facilitate the burning out of 
the stumps, or for boring apertures in logs, timber and 
other articles. It consists of a truck frame on which 
are mounted inclined slotted ways, in which slides a 
frame with a crank-shaft carrying a gear adapted to 
operate an auger mounted in the frame. The machine 
is of simple and strong construction and can be readily 
moved aboutf rom place tu place. 

Mortising M a chine.— Erik J. 

Gisvold, Eagle Mills, Mich. This invention provides a 
moderate priced machine, with readily adjustable at- 
tachments, for use in cutting base blocki?, corner 
blocks, and finishings for the interior of houses, or the 
machine may be readily converted into an implement 
for use as an ordinary miiering machine or a dadoing 
machine. Attachments are also provided for the ma- 
chine whereby shingles may be cut in a number of 
fancy shapes. 



miscellaneous. 

Scale Attachment.— Louis P. Ro- 

bare, Au Sable Forks, N. Y. This invention provides 
a simple and durable construction designed to render 
the beam noiseless at the fork, contacts made of soft 
material being arranged at the contacting points of the 
scale beam with the fork. On the underside of the 
end of the beam is a contact of rubber or other tioft 
material, so that when the beam swings downward the 
noise is deadened when the contact strikes the cross 
bar. The locking lever is formed with a fork in which 
is journaled a rubber roller, adapted to engage the top 
of the beam end, thus deadening the noise when the 
beam swinge upward. 

Sealing Device.— Ludwig Wurzburg, 

London, England. As an improved article of manu- 
facture, a nail for use in sealing boxes, etc., is provided 
by this Invention^ the nail having a split shank, whose 
lower portion has one or more transverse apertures 
adapted to receive a sealing wire or cord, or a com- 
bination of two or more fian^ied nails may be similarly 
nied. By means of this improvement a box, caae or 



package may be fastened in such a manner as to indi- 
cate whether or not it has been tampered with. 

Shaft Tug.— Joseph L. Gregory, 

Washington, Mo. This tug is made of two metallic 
sections screwed together, and having flanges around 
their inner edges forming a groove in which a packing 
ring of leather or similar substance is held to project, 
to constitute a cushion upon which the shaft is sup- 
ported, and against which it may rub and strike. The 
shaft is thus held from contact with the metal frame 
and jar and rattling are avoided. 

Rice Scourer.— Squire A. Pickett, 

Crowley, La. In a nearly cylindrical casing supported 
on a suitable frame, and having a feed hopper at the 
top and damper openings at the bottom, a shaft carry- 
ing pairs of beaters is arranged to be rapidly revolved. 
In the lower half of the casing are openings closed by 
gratings or wire netting, affording ventilation to pre- 
vent undue heating of the rice, and permitting the dust 
and scoured-off rice skin to escape. 

Planer for Ice Elevators.— 

William H. M. Smith, Brooklyn, N. Y. The planer 
body is, according: to this invention, held at an in- 
clination above the elevator, and provided with several 
series of knives, one in rear of the other, the knives of 
the several series being in alignment, while means are 
provided for adjusting the inclination of the planer 
body and locking it in position. The machine is also 
especially designed to facilitate the removal of snow 
ice from the ice blocks in a manner to prevent the waste 
of good ice. 

Folding Bed.— William S. Nevins, 

Terre Haute, Ind. This invention provides a bed of 
simple and inexpensive construction which may be 
manipulated without the use of weights. The bed is 
pivoted within a casing, to the base of which and to the 
head portion of the bed back of the pivot springs are 
attached, while spring-pressed levers fulcrumed in the 
base have constant bearings upon projections formed 
at the sides of the bed. Handles on the sides of the 
bed are adapted to engage latches on the sides of the 
casing. In the back of the casmg are shelves on which 
may be placed pillows or surplus bedding. 

Milk Receiver. — Silas J. Morgan, La 

Grange, 111. A box or casing with chutes to receive 
and conduct milk and cream to receptacles has been de- 
signed by this inventor, the box having scales to weigh 
the milk as delivered and a pocket for the reception of 
tickets, while an indicator visible from the exterior 
notifies the milkman of the required quantity of milk 
for which the scales and receptacle have been ar- 
ranged. 

Stereopticon and Magic Lantern 

Device.— Horace W. Force, New burg, N. Y. This in- 
vention covers anovel slide and shutter, with connected 
mechanism, for the successive exposure of different 
pictures in such manner that there will be a practically 
instantaneous change of views, without showing them 
in motion on the screen. The mechanism is so ar- 
ranged that the shutters close and open while the 
carrier is stationary, the improvement also dispensing 
with the necet<sity of using in all cases a "double dis- 
solving*^ instrument. 

Bow for Stringed Instruments. — 

Emil A. Kretschmer, Horicon, Wis. A slide mounted 
on the bow staff, according to this invention, has a 
transverse threaded aperture through which a screw 
extends into contact with the staff, the head of the 
screw having a concave outer face to receive the end of 



the thumb. This improved bow is designed to enable 
the player, especially a beginner, to more readily hold 
the bow in correct, easy position, without danger of its 
slipping. 

Bracelet, — Louis Cremoneai, New 

York City. This bracelet consists of an endless spring 
formed into a series of open loops and links held to 
span every two loops, the links being doubled around 
the loops and having widened and inwardly curved 
free ends. The bracelet has a good deal of elasticity, 
eo that it may be made quite small and still be readily 
slipped over the hand. The construction favors its 
manufacture in very effective designs. 

Pound Net, — George Williams and 

Albert A. Cleveland, Astoria, Oregon. This net con- 
sists of a lead proper, heart, tunnel, and pot, of the 
ordinary conetruction, but with guards arranged in 
series alongside of and a short distance from the lead, 
the guards being short lengths of net and spiles in 
book shape, with the end of each guard section lapped 
slightly past the adjacent end of the next section, 
whereby the fish meeting the lead of the net will be 
prevented from drifting back too far away from the 
lead, and their entrance into the heart and pound will 
be insured. 

Handle Holder for Brushes, etc. 

—William E. Baruett and Bennet B. Chalk. Mount 
Washington, Md. This device comprises two separated 
sockets, between which the handle is pivoted, provided 
with opposite lugs adapted to extend into the sockets 
and be there secured. By this means the handle may 
be fixed at one or the other side of the brush, and con- 
veniently changed from side to side to equalize the 
wear. 



Designs. 

Spoon. -Richard E. Acton, Alex- 
andria, Va. This spoon has on its handle end a 
miniature likeness of Gen. George Washington in court 
dress, his right hand grasping a staff and his left rest- 
ing on his sword, while within the bowl is a represen- 
tation of the old Christ Church at Alexandria, Va., 
which Washington attended. 

Metal Border. — Charles Osborne, 

New York City. The leading feature of this design is 
a serpentine figure in relief, its surface having a 
roughened, bark-ltke elfect, while at alternate bends 
are flower-like figures, making a metal border espe- 
cially adapted for dishes of various kinds. 

T R I M M I N G.— Charles Lexow, Rose- 
bank, N. Y. This deeign presents loops and sets of 
straight lines, all radiating from a common center on a 
band, rope, or brail-like figure, producing a rib of 
semicircular or circular cross section. 

Trimming.— Henry M. Sacks, Madison, 

N, J. A series of connected scallop or crescent-like 
figures is presented by this trimming, the upper por- 
tion having a cord-like appearance and the remaining 
portion having a fringed, feathery, or fur-like effect. 

Trimming. — Henry M. Sacks, Madison, 

N. J. This design presents a series of spire-like figures 
having a cord-like effect, each figure having a central 
stem and curled tendrils at each side, and the figures 
holding suspended a feathery skirt figure or drapery. 

Clasp, — Sara Baxter, New York City. 

This is an ornamental garment clasp, with two body 
portions, one representing a spread eagle and the other 
a Maltese cross on which is a five-pointed star, the 



clasp chains extending from the bill of the eagle to the 
top of the cross. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 35 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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9. Sketch of an English country residence. 

10. Floor plans and perspective sketch of a cottage, 

estimated to cost complete about $3,500, 

11, A cementine residence at Pittsburg, Pa. Floor 

plans and perspective elevation. 
1?. Miscellaneous contents : Asphalt paving in New 
York.— Bricks of glass.— Dry rot.— The new build- 
ing laws at Boston.— A substitute for poplar 
needed.— The palace citadels of Nineveh.— Un- 
derpinning by bore-holes.— Ruins of Javanese 
architecture.— Making water-tight work below 
water level.— The Goulds power pumps, illus- 
trated.— The Cook plumb and level, illustrated.- 
Quarter-sawed oak.— Ventilation of churches. — 
An improved power mortiser, illustrated.— A new 
dimension saw, illustrated,— An improved fire- 
place furnace, illustrated.— Fireproof flooring.— 
Artistic elevator inclobures, illustrated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
35 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine op Arcbitsc- 
TTTBX, richly adorned with elegant plates in colors and 
with fine engravmgs, illustrating the most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Fullness, Richness. Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO., Pdblibhebs, 

361 Broadway, New York. 
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The charge/or Insertion under this head is One Dollar a line 
for each insertion ; about eight words to a line. Adver. 
tiaements must be received at publication office as early as 
Thursday morning to appear inthe following week's issue 



20" combination wheel and lever drill. The best drill 
on the market for the money. Send for catalogue and 
prices. W. P. Davis, Rochester, N. Y. 

*' U. S." metal polish. Indianapolis. Samples free. 

Drop presses a specialty. Am. Tool Works, Clev., O. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

6 Spindle Turret Drill Presses. A.D. Quint, Hartford.Ct. 

Best baling presses. RytherMfg. Co., Watertown, N.Y. 

G. D. Hiscox, 361 Broadway, N.Y., Consulting Engineer. 

Portable and Stationary Cylinder Boring machines. 
Pedrick & Ayer, Philadelphia, Pa. 

For Sale— Patent No. 342,617, poultry carver. Address 
for terms, Ligon & Allen, Sonora, Ky. 

Tools for sheet metal goods, presses, lathes, dies, etc. 
Empire Machine and Tool Co., New Brunswick, N. J. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laieht and Canal Sts., New York. 

For bridge erecting engines. J. S. Mundy, Newark, N.J. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals, per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N.Y. 

Portable engines and boilers. Yacht engines and 
boilers. B. W. Payne & Sons, Elmlra, N. Y., and 41 Dey 
Street, New York. 

Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers. Alter press pumps, etc. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocora & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Perforated Metals of all kinds and for all purposes, 
general or special. Address, stating requirements. The 
Harrington & King Perforating Co., Chicago. 

To Let— A suite of desirable offices, adjacent to the 
Scientific American offices, to let at moderate terms. 
Apply to Munn & Co.. 361 Broadway, New York. 

The best book for electricians and beginners in elec- 
tricity is "Experimental Science," by Geo. M. Hopkins. 
By mail. $4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

For Sale— East and Western State rights for a good 
patent for sale, or will sell half interest in entire patent. 
Ready sale. Handsome profits. Partly introduced in 
Ohio. A good chance for parties with capital. G. S. 
Dippry, Canton, Ohio. 

Wanted— A successful inventor and efficient designer 
of harvesting machinery. Must be also an experienced 
and practical mechanic. Also want a thoroughly compe- 
tent patternmaker. Both for our new works at Minne- 
apolis, Minn. State experience and salary expected. 
Give references. Address Esterly Harvesting Machine 
Co., Whitewater, Wis. 

fysend for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 



with dilute sulphuric acid and zinc. 3. Also nickel 
and ammonia double sulphate. A. This salt you can 
buy ready made. Or dissolve equal weights of am- 
monium sulphate and of nickel sulphate in water, 
evaporate and crystallize. 4. What are the acids or 
compounds and proportions used to make pure hydro- 
chloric acid? A. Salt and sulphuric acid are caused 
to react on each other. For 47'5 parts siilr, 98 parts 
of acid are needed. The gaeenus hydrochloric acid is 
collected in water. 5. Is hydrocyanic acid (pruseic 
acid) expensive? If so please state if it would be 
cheaper to make it in small quantities than to purchaE>e 
it ready made? A. The dilute acid costs $1 per 
pound, the concentrated $1.50. It is dreadfully poi- 
sonous, and its preparation is exceedingly dangerous, 
and should not be attempted except by a skilled per- 
son. 6. Is there any way that I can temper twist drills 
that have become untemperedby heatins: while drilling? 
A. You can temper by ordinary methods, except that 
they may bend or sprine when dipped. 

(4534) O. A. J. asks (1) the melting 

point of bronze phosphor. A. About 1,693° Fah. 3. Are 
plaster of Paris moulds sufficiently good to cast bronze 
yokes for dynamo? A. Plaster of Paris will hardly 
answer for the moulds. You should use sand of the 
quality used by brass founders. 3. Please describe 
how I can melt the bronze in a forge. A. You can 
melt bronze in a forge by building up the fireplace a 
few inches with brick and making the fire deeper, place 
the bronze in a black lead crucible in the center of the 
fire and Cover the crucible with a large piece of charcoal. 
4. What kind of wheel shall I use for water at 28 
pounds pressure per half inch? A. For information 
on small high pressure water wheels we refer you to 
the catalogues of the manufacturers of such wheels. 

(4535) C. E. F.— Dirty type is generally 

cleaned by soaking it in cold lye for several days, after 
which it is washed with hot or cold water. This opera- 
tion will clean the type but it will not make it as brit:ht 
as new type. If the type sticks together, it should be 
soaked iu weak ammonia, but if it is copper-faced am- 
monia cannot be used. It is to be separated by soak- 
ing for about a week in weak lye. For thinning ink 
use inkaline,but anything that reduces the ink detracts 
from the efficiency. The sample of printing which you 
send to us is printed in the usual way, and after print- 
ing the work ii* embossed by means uf a bronze stamp 
cut the reverse of the type. The counter dye can be 
made in several different ways. It is often made from 
leather, by taking anew belt leather, wetting it well 
and while it is soft gluing it on the press, then running 
the impression'up the center and letting it-remaiu over- 
night. In the morning the leather will be hardened 
and the counter will be ready for use. The sheelB are 
fed face, in in the usual way, without ink. 

(4536) P. G. R. asks : How can the con- 
tents of a ball be obtained? A. For the contents of a 
ball or sphere, multiply the cnbe of the diameter by 
0'5'236. Why do some boats have their propellers partly 
out of the water? A. The boats are designed to have 
the propellers submerged at the deep load line. Is there 
anything gained by this? A. When light or partly load- 
ed the propellers project above the surface of the water. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. Tnis is for our 
information and not for publication. 

References to former articles or answers should 
give date of ptiper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special IVritten Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

[TllneraiH ?ent for examination should be distinctly 
marked or labeled. 



(4532) W. J. P. asks : 1. Suppose a 

horse shoe steel magnet were substituted for the core 
of an electromagnet and a current of electricity were 
sent through the wire with which it was wound, would 
there be any limit to the strength which the magnet 
would attain ? A. In this case a permanent magnet will 
become stronger if the current Is sent in a direction to 
favor the magnetism. On the other hand, it would be 
weaker if a current were sent in the opposite direction, 
and in all probability the polarity of the permanent 
magnet would be reversed. 3. Explain how four 
messages can be sent over one wire at the same time ? 
A. This query cannot be answered in the space at our 
command. You will find it described at length in 
Pre?cott's *' Electricity and Electric T'ilegraph." 3. 
Will the lead foil with which tea chests are lined do 
for the plates of a secondary cell ? What other metals 
besides lead can be used for the same? A. Lead foil 
will do for experiment, but it is not thick enough for 
practical use. 4. Please tell me how to make fulmin- 
ate of mercury. A. You will find the method of mak- 
ing fulminate of mercury described in almost every 
work on chemistry, hut we advise you not to undertake 
it, as it is a very dangerous explosive. 5. Please ex- 
plain the thermostat used in chicken hatchers. A. It 
generally consists of a compound thermostatic bar made 
uf brass and steel brazed or riveted together and ar- 
ranged to open and close dampers, or to regulate 
lamps either directly or through the medium of an 
electric current. 

(4533) J. J. B. asks : 1. How can I ob- 
tain pure nitrate of silver from the coin ? A. Dissolve 
the coin in nitric acid, evaporate to dryness, fuse, melt 
at a low heat, cool, dissolve and filter 2. How can I 
reduce the coin into pure metallic silver, suitable for 
electroplating? A. Dissolve in nitric acid, precipitate 
with salt, filter, and wash, and reduce to metallic silver 



Communications Received. 

Case of Hydrophobia in a Horse. By G. A. S. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa* 
tents at borne and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating t he securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., Office Scientific Amebicam, 361 Broad- 
way, New York. 
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For which Letter* Patent ot the 
United Slates iirere Granted 

SeDtember 13, 1892, 

A.NII EACH BEARING THAT DATE. 

[See note at end of .list about copies of these patents.] 



Air brake and car coupling, combined, P. Pelton. 482,382 
Alarm. See B urglar alarm. Fire alarm. Water 

alarm. 
Armature for dynamo-electric machines, venti- 
lating, B. Thomson 482,307 

Atomizer and sprayer, convertible, J. K. Magee.. 482,407 

Automatic brake, T. A. McCandless 482,378 

Automatic gate, R. B. Slawsbn 482,462 

Axle lubricator, W. H. Ward 482,503 

Bag, P. W. Lawrence 482,428 

Bag holder. E. H. Ketchum 482,641 

Ballot box, pneumatic registering, J. McTam- 

many ... 482,691 

Band cutter and feeder, R. E. Dorton 482,677 

Band cutter and feeder, D. Gwin 482,476 

Band cutter and feeder support, R. E. Dorton 482,b76 

Barrel, B. Coie 482,676 

Barrel or cask tilting device, W. Fullard 482,574 

Battery. See Galvanic battery. 

Bearing, anti-friction thrust, Wilkes & Edwards.. 482,430 

Bed bottom, woven wire, W.B.Campbell 482,337 

Bed lock, I. H. Eiliott 482,626 

Bed pan pad, K. A. Shaffer 482,388 

Beer, apparatus for the pasteurization of, S. S. 

Woodbury 482,667 

Bell,E. D. Rockwell 482,696 

Belt, J. Tynan 482,401 

Bench block for dentists. Jewelers, and others, 

Melotte& Clinton 482,453 

Berths, folding step for ear. H. C. Stanley 482,391 

Binde r, temporary, L. W. Hassenzahl 482,524 

Bleaching, O.J. B. De Haen 482,477 

Block. See Bench block. 

Board. See Ironing board. 

Bobbins, support for whirls of spindle, J. & R. 

Robinson 482,695 

Boiler. See Sectional boiler. Steam boiler. 

Boiler feed, G. W. Schilling 482,564 

Bookbinders' cloth, flnishing. T. A. & W. H. Sut- 
ton 482,586 

Book Index attachment, W. D. Bevin 482,612 

Book, pocket check and bank, Butler & Chope 482,543 

Boot or shoe creaser, H. P. Roberts 482,529 

Bottle and stopper, H . Heartfleid 482 682 

Bottle corking machine, power, D. Mueller 482,454 

Box. See Ballot box. Cake box. Paper box. 

Box, Howe & Davidson 482,479 

Box binding channel strips, machine for making, 

J. G. Leiteller 482,484 

Box filling machine, Butler & Landf ear 482,542 

Brake. See Air brake. Automatic brake. 

Brick drier, F. B. McBlfresh 482,690 

Brick sanding machine, Wallace & Penfleld 482.705 

Bridges, safety gate for draw, W. Goddard 482,499 

Brocade or gold clotb, producing an imitation of, 

F. p. Werner 482,604 



Brush and making the same, A. H. Wolcott 482,666 

Brush case and pencil holder combined, tooth, S. 

S. Fox 482,631 

Burglar alarm, H. T. Wilson 482,4'14 

Butter package, J. P. BIy 482,613 

Button, J. B. Righter 482,661 

Button fastener. Currier & Clark 482,621 

Button setting machine, 1. H. Sisson 482,700 

Cake box, B. E. Bailey 482,434 

Caliper point, differential, G. T. Bechtol 482,331 

Can. See Oil can. 

Can buffer, T. A. Bisseli 482M8 

Car coupling, J. N. Braun 482,614 

Ca7 coupling, D. Brewer 482,615 

Car coupling. M. M. Clarke 482,.546 

Car coupling, J. H. Coleman 482,669 

Car coupling, C. H. Gobi 482.363 

Car coupling, J. A. Hinson 482,358 

Car coupling, A. C. MoCord 482,500 

Car coupling, J. A. Sample 482,461 

Car coupling, F. T hompson 482,598 

Car coupling. Weeks cS Bush 482,566 

Car coupling, G. W. Wilkinson 482,605 

Car coupling, D. Williams 482,445 

Car switch operating device, railway, J. Kelly (r). ll,26ii 

Cars, draw timber for, J. & W. A. Rover 483,653 

Carding machines, burr and shlve extractor for, 

W.Sulllvan 482,395 

Carriage lock, baby, G. A. Watkins 482,708 

Carriage, steam, A. Phillon 482,649 

Carrier track, J. B. Porter 482,411 

Cart, road, J. Kimball 482,579 

Case. See Brush case. 

Case cleaner, P. Trips 482,600 

Cash register, A. I. Blanchard 482,514 

Cash register, T. Carney 482,517 

Cash register, H. Cook 482,.5a5 

Cash register and indicator, H. E. Marshall 482,375 

Casket, metallic, P. H.Hill 482,557 

Casting cylindrical bodies, apparatus for, W. C. 

Farnum 482,405 

Casting draw bars, metallic mould for, J. Muiiton 482,688 
Casting steel car couplings, mould for, J. Munton 482,687 

Casting stove linings, J. McDermott 482,689 

Chain link, D. M. Williams 482,665 

Chair. See Dental chair. 

Chandelier, extension, J. B. Bohner 482,712 

Chisel, mortising, C. L. Wall 482.704 

Chuck, hollow mandrel, P. A. Buck 482,616 

Cigarette machine, \'. H. Bazerque 482,567 

Clamp. See Rubber dam clamp. 

Clapper, P. R. DeBstenoz 482,570 

Clasp. See Pencil clasp. 
Cleaner. See Case cleaner. 

Cloth folding machine, Lockwood & White 482,373 

Clothes holder. G. W. Skanks 482,531 

Clothes pin, W. L. Pike 482,383 

Clutch, J. HartnesB 482,523 

Clutch, friction, P. Weber 482.491 

Coal, ore, etc., feeder for, L. Rosenfeld 482,652 

Coal scuttle screen, H. S. Andrews 482,431 

Coin tray, A. Isch 482,639 

Collar and hame fastener, combined, J. C. Wein- 
man 482,492 

Colter attachment, plow, J. C. P. Schenck 482,387 

Clonveying and hoisting device, E.G. Spiisbury.. . 482,443 

Coop, folding, J. B. Marquis 482,644 

Core setter, J. D. Storie 482,394 

Corn cutting and shocking machine, G. D. Ha- 

worth 482,355 

Cotton cleaning machine, C. Young 482,669 

Cotton gin brush, S. B. Hail 482,478 

Cotton gin huller, W. G. Beckwith 482,672 

Counter foot railing, G. A. Schelllnger 482,591 

Coupling. See Car coupling. 
Crusher. See Ore crusher. 

Cultivator, hand, R. O. Osbom 482,693 

Cup. See IjUbricating cup. 

Curling iron shield, T. Iremonger, Jr 482,360 

Curling or crimping iron, P. S. Sleeper 482,501 i 

Curli ng tongs, G. L. Thompson 482,702 

Cutter. See Band cutter. Straw cutter. Tube 
cutter. 

Darning last, S. H. Garwood 482,3.51 

Dental chair, portable. P. H.&C. H. Field 482,520 

Dental drill, L. Malllard 482,668 

Dental tool sterilizer, W.G. Flanders 482,552 

Derrick, portable, G. W. Patnoe 482,628 

Desk, school, C. S. Barnes 482,165 

Dish washing machine. S. A. Walter 482,706 

Disintegrating vegetable substances, H. J. Bird.. 482,537 

Door hanger, 8. Shreffler, Jr 482,530 

Draught attachment, spring, R. Boettter 482,504 

Draught equalizer, J. Lamuth 482,370 

Drier. See Brick drier. 
Drill. See Dental drill. 
Dumping apparatus, self-acting. Smith & Lard- 

ner 482,390 

Electric circuit safety device. L. B. Atkinson 482,433 

Electric cut-out, automatic, C. O. Maiiloux 482,374 

Electric generation, means for controlling, T. A. 

Edison 482,549 

Electric light fixture, E. R. Crolius 482,339 

Electrical apparatus, L. G. Woolley 482. 668 

Electrical furnace, T. Parker 482,586 

Elevator controlling device, N. C. Bassett 482,495 

Elevators, means for operating safety cut-offs for 

grain, W.G. Cogswell 482,468 

Engine. See Traction engine. 

Evaporating apparatus, liquid, C. W. Cooper 482.340 

Extension table. H.Cobham, Jr 482,620 

Extractor. See Nail extractor. 

Faucet and bung, R. Marsh 482,408 

Faucet, automatic cut-off cask Ailing, J. H. Dril- 
ler 482,342 

Faucet, beer, P. A. Frumviller 482,474 

Feeder, automatic stock, w. P. Kellogg 482,366 

Feiley and tire, cushion, C. Stein 482,392 

Fence, flood, J. H. Poulter 482,460 

Fence gate, wire. H. Blankenburg 482,3;14 

Pence machine, H . G. Cady 482,335 

Fence post, D. Hinesley 482,6.37 

Fence post and brace, combined, P. Pearson 482,381 

Fender. See Plow fender. 

Fifth wheel, F. McLaughlin 482,457 

File, C. W. Cox 482,497 

File, bill, J. Teall 482,6.59 

Pile, bill. C. D. Then 482,600 

Filter, W.M. Deutsch 482,436 

Fire alarm, J. C. P. McGriff. 482,379 

Fire escape, A. Ferguson 482,345 

Fire escape, C. E. Sansousy 482,654 

Fire escape and scaling ladder, G. W. Melvin 482,441 

Floating pot, J. B. Holsten 482,638 

Folding table, J. C. Snow 482,701 

Folding table sectional top, B. J. Nelll 482,525 

Frame. See varnishing frame. 

Frying pan or skillet, B. P. Fowler 482,630 

Fuel feeder, H. L. Day 482,424 

Funnel, K. Kiefer 482,578 

Furnace. See Electrical furnace. Heating fur- 
nace. 

Furnace, V. J. Pannell ... 482,468 

Fuse and file holder, combined. J. Lobaugh 482,642 

Fuse for explosive projectiles or shells, J. C. 

Thompson 482,533 

Gauging and sorting suherlcal rollers or balls, 

means or apparatus for, W. Hlllman 482,636 

Galvanic battery, T. T. Eckert 482,425 

Gambrel, H. Garwlck 482.633 

Game apparatus, M. V. Miller 482,685 

Game apparatus, P. S. Siller 482,488 

Game counter, W. B.Herbert 482,575 

Garter attachment, P. H. Flynn 482,629 

Gas burner attachment, G. Le Vesconte 482,580 

Gate. See Automatic gate. Fence gate. 

Gate, P. Johnson 482,640 

Glass cutting attachment, J. Urbanek 482,601 

Glass moulds, apparatus for mecbanicallv operat- 
ing, paste, M. J. Owens 482,626 

Glove, tennis, C. C. Obear 482,647 

Gold and silver from ores, composition of matter 

f o r the extraction ot. B. D. Kendall 482,577 

Governor, Hemphill & Fawell 482,448 to 482,450 

Governors, safety attachment for engine, P. W. 

Dean 482,404 

Grate, T. Henderson 482,566 

Grate, shaking, C. E. Murk 482.462 

Grinder, J. B. Trawlck 482,41)0 

Guns, cartridge holder for magazine, P. Mauser.. 482,376 

Hame, W.H.Simmons 482,656 

Hanger. See Door hanger. 

Harrows, planter attachment for disk, J. B. Gal- 
lup 482,632 

Harvester, corn, G. A. Farrall 482,551 

Hat trimming machine, L. Bulasky 482,-541 

Hat ventilator, W. P. O'Connor 482,429 

Hay carrier and track, J. E. Porter 482,412 

Hay rake, J. H. Thomas 482.532 

Hay stacking machine, P. Bernard 482,611 

Heating apparatus, J. N. & B. N. Gates 482,679 

Heating furnace, P. Keil, Jr 482,363 

Heel, A. R. Parkison 482,561 

Hoisting device, A. Olson 482,648 

Holder. See Bag holder. Clothes holder. Fuse 
and file holder. Sash holder. 

Hook and eye, H. C. Frank 482,473 

Horseshoe, C. A. ReadB 482,050 

Hose connections, machine for applying, A. M. 

Smith 482,693 

Hub attaching collar, vehicle, L. Faris 482,627 

Hub attaching device, M. F. Deininger 482,671 

Hub, vehicle wheel. L. Swenson 482,418 

Icemachlne, M. J. Palson 482,694 

Illuminating device for stage scenery and for 

other purpo ses, J«rdan & Broadbrldge, Jr 482,362 

Indicator, gee Rudder Indicator. 



Insecticide, J.J. Carter 

Iron, manufacturing sheet, B. Talbot 

Ironing board, E. R. Fowler 

Ironing machine, F. D. Adams 

Jack. See Lifting jack. 

Jewelry, H. Lehr 

Kerf spreader, J. M. Foster 

Knitting machine, C.J. Appleton 

Lamp carbons, clamp for arc, A. Weber 

Lamp, electric arc, Bigland & Burns 

Lamp, electric arc. H. H. Cutler 

Lamp supports, line wire tightening device for 

electric, C. A. Pfluger 

Land roller, E. Gelsendorfer 

Lantern, Baron & Cockayne 

Lasting machine. I. Frechette 

Latch, gate, C. M. Lamb 

Leather, process of and apparatus for degreaslng, 

P. N. Turney 

Lifting jack. Fisher & Perry 

Lighting device, B. H. Pendleton 

Lock. See Carriage lock. 

Locomotive, electric, Soley & Perkins 

Locomotive engines, speed and whistle recorder 

for, B. P. Stockford 

Loom for weaving tufted fabrics, H. Dixon 

Loss by accident, means for insuring travelers 

against, E.N. Hill (r) 

Lounge, W. S. Bowie 

Lubricating cup, I, J. Briggs 

Lubricator. See Axle lubricator. 

Lubricator, M. H. Fine 

Lubricator, Martin & Browntleld 

Lubricator, A. Ness 

Mangle, C. A. Oveson 

Mangle, steam, F. Baldwin 

Mantel, adjustable, E. B. Benbow 

Masonry, pointing mechanism for, E. K. Kruck... 

Match safe, M. R. Land 

Mechanical movement, H. D. Mentzel (r) 

Metal plates, apparatus for pickling, Somers & 

Atkinson 

Metal tubes, apparatus for making, P. Kell, Jr 

Mother-of-pearl articles and making the same, 

Eckert & Cohen 

Motion, device for converting, Morrison & Dye, 

Jr 

Motto plate, C. M. Underwood 

Mowers, foot lever for the cutter bars of, L. L. 

Folsom 

Muff, C. C. Ashbaugh 

Musical notation, J. W. Robberson 

Nail extractor, M. D. Converse 

Nailing implement, hand, W. J. Brown 

Necktie or band, C. S. Cole 

Net,dlp,F.Hanl8h 

Net. fly, G. Sollenberger 

Nitroglycerine from waste acids, recovering, J. 

Nut and bolt lock, T. A. Flanigan 

Nut lock, J. Bender 

Nut lock, W. Cokayne 

Oil burning apparatus, G. H. Harvey 

Oil can, lamp filling, J. Geary 

Oil extracting apparatus, C. Mann 

Oil purifier and reservoir, R. Metz 

Ore crusher and grinder, N. P. Acers 

Ore washing machine feeding device, C. A. E. 
Itfeinicke 

PaddleWheel, feathering, C. H. McCready 

Pan. See Frying pan. 

Paper box, W. B. Howe 

Pen, fountain, L. A. Shattuck 

Pencil clasp, B. W. Mlldrum 

Pianos, stringing, C. S. Weber 

Pin. See Clothes pin. 

Pineapples, machine for treating, G. W. Zastrow. 

Pipe wrench, D. R, Porter 

Planing machine, A. B. Hutchinson 

Plank, walk and bridge, A. Zagelmeyer 

Planter, check row, S. B. Sare 

Plow attachment, C. H. Warrington 

Plow, double mould board, C. B. Parks 

Plow fender, G. N. Spencer 

Plow standard and attachment, W.T. Stapler 

Pole, coupling, A. Drew 

Post. See Fence pot. 

Pot. See Floating pot. 

Printing press stopping and reversing mechan- 
ism, W. S. Huson. 



482,403 
482.396 
482,348 
482,607 

482,483 
482,607 
482,608 
482,5.35 
482,568 
482,435 

482,486 
482,406 
482,K1 
482,349 
482,482 

482,661 
482,628 
482,!>87 

482,594 

482,393 
482,446 

11,270 
482,673 
482,674 

482,346 
482,559 
482,560 
482,410 
482,609 
482,333 
482,369 
482,371 
11,271 

482,489 
482.364 

482,548 

482,684 
482,662 

482,3(7 
482,432 
482,442 
482,338 
482,540 
482,547 
482,635 
482,417 

482,372 
482,472 
482,610 
482.518 
482,508 
482,680 
482,.'i81 
482,583 
482,;B0 

482,582 
482,455 

482.480 
482,593 
482,419 
482,612 

482,493 
482,527 
482,481 
482,536 
482,4S7 
482,602 
482,380 
482,595 
482,510 
482,678 



Pulp reducing machines, rubbing surface for, J. 

B. Carter 

Pump, W. Peterson 

Pump, A. Siebert 

Pump, double-acting, G. J. Neth 

Pump, p*rtablegarden or spraying, G. D Hamb- 

lin 

Punching and shearing machine, P. N. Helfrich.. 
Rack. See Wagon rack. 

Railway coach. M. Goetze 

Railway crossing, E. B. Gibson 

Railway crossing protector, B. J. M. Danley, 

482,422, 

Railway switch, street, T. L.Johnson 

Railway time signal, W. Scott 

Railways, inclosed conductor for electric, G. A. 

Dupuis 

Rake. See Hay rake. 

R •-,.,., -■ 1- r> Vezln 

R , , 

R 

R . ■ :.■ . 'I . . ." ■. .1 ;., Wl!f-.„n 

R ■'-■■■ ■ "J. . .> ■ Ol 

Ri-.<!'<- .-r 

Si. il.,-i -•-.■■. 

Si. ■.■■•: , ;:' 

Sp ■ I ■ ..-',•■ 

Saw niingmacuine, 'r. ». uisavuu 

Saw gummer, stave, A. Scamahorn 

Saw setting machine, F. J. Drake 

Sawing machine, A. Rodgers, 8r 

Scaffold, J. Dunbar 

Scraper, earth, J. D. Brainard 

Scraper, wheeled, C. Rath 

Screen. See Coal scuttle screen. 

Seats, reversible beck for car or other, M. N. For- 
ney 

Sectional boiler, cast iron, H. A. Smith 

Seeder, h\ A. Crane 

Separator. A. A. Goubert 

Sewerage system, pneumatic. C. T. Liemur 

Sewing machine quilting attachment, J. W. Clay- 
ton 

Shade rollers, spindle tip for spring, Perkins A 
Leigh 

Shafts, bending vehicle, O. A. Goldsworthy 

Shafts, vehicle, W. R. Culllson 

Shavings washing machine, R. H. Herder 

Shelf, hanging window, W. A. Thompson 

Shoe, E. McDonald 

Shutter worker, J . S. Patten 

Sifter, J. Charlesworth 

Sifter, fiour, I. M. Ingram 

Sifter, hand, J. R. Storie 

Signal. See Railway time signal. 

Spi rometer, H. G. Cady 

Spring. See Vehicle spring. 

Stairbuilder's tool, W. T. Gagnehln 

Stand for beer glasses, etc., B. Weigel 

Stapling implement, G. Hay 

Steam boiler, M. H. Plunkett 

Steam boiler, J. Pollock 

Steaming or tempering grain, device for, R. L. 
Rodman 

Step, movable, P. Forster 

Stone, composition of matter forartlflcial, Kesel- 
Ing & Puchs, Jr 

Stool. P. H. Fuhrmann 

Sl^ore service apparatus, C. W. McCormick 

Stove and furnace, combined, C. Brandt 

Stove for heating ovens for japanlng, enameling, 
and glazing, T. M. Lincoln 

Stove, oil. Bowman & Shaw 

Straw cutter, J. Raatz 

Straw stacker, L. D. Wells 

Street sweeping machine, A. Voelkie 

Switch. See Railway switch. 

Table. See Extension table. Folding table. 

Tankfeeder, Burt & SkUton 

Telegraph relay, W. Maver, Jr 

Testing device, strength, P. J. Doollng 

Thermostat, adjustable, M. D. Compton 

Thrashing machine, O. Anderson 

Thrashing machine, J. N. Wilson 

Thrashing machine and grain separator, com- 
bined, J. Galland 

Timepieces, bearing for balance staffs of, G. New- 
ton 

Tire, pneumatic, L. J. Phelps 

'I\) oth, artlflci al, J. W. MofBtt 

Toy extension ladder, R. A. Booth 

Traction engine, L Townsend 

Transfer shee t, P. Koskul 

Transportation system, L. F. Cook 

Trolley, underground, J. Fischer 

Truck, lumber, A. T. Bemls 

Tube cutter, M. C. Coppage 

Type case and galley support, Hamilton & Kauf- 
mann, Jr 

Typewriter counter, P. W. Jones 

Typewriting machine, w. 8. Edwards 

Typewritinfl machine, B. Granville 

Unloading vessels, cars, etc., device for, J. Socci. 

Valve casing, furnace, W. Swindell 

Valve, cut-off piston, P. J. Waters 

Valve for engines, cut-off. Brown & Stetson 

Valve (or set howls, outlet, Thurston & How 



482,359 

482,619 
482,688 
482,416 
482,692 

482.681 
482,356 

482,6.34 
482,352 

482,423 
482,426 
482,699 

482,343 

1?2,703 
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482,624 
482,679 
482,62t 
482,711 
482,414 



482,447 
482,657 
482,470 
482,354 
482,439 

482,467 

482,563 
482,476 
482,471 
482,684 
482.502 
482,456 
482,662 
482,545 
482,576 
482,611 

482,336 

482,3ii0 
482.1103 
482.367 
482,384 
482,459 

482.590 
482,573 

482.367 
482.553 
482.646 
482.466 

482,485 
482,539 
482,413 
482,513 
482,663 



482,617 
482,440 
482,623 
482,420 
482,494 
482,709 

482,654 

482,686 
482,487 
482,,377 

482,599 
482,451 
482,469 
482,506 
482,332 
482,496 

482,522 
482,361 
482,619 
482,521 
482,566 
482,463 
482,707 
482,616 
482,6M 
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Valve Bear, C. B. Tidblad 482,399 

Valve, steam engine, E. L. Sauer 482,415 

VarnlshinK frame or holder, A. G. Weissenborn.. 482,664 

Vehicle running gear, J. \V. Taylor 482,597 

Vehicle spring, H. R. Raudenbush 482,385 

Vehicle wheel, W. W.Taylor 482,658 

Vending machine, A. J . Henry 482,683 

Ventilator, J. & F. Sko bis 482,389 

Vessel, portable, A. C. Kimber 482,368 

Vessel supporting and carrying device, Mailliard 

& Jones 482,643 

Voltaic pile, W, B. Washburn 482,444 

Wagon body, G. P. Thompson 482,398 

Wagon, dumping, S.J. Forsgard 482,498 

Wagon rack, Stehling & Bloomer 482,490 

Wall decoration, composition of matter for, G. 

A. Casselman 482,644 

Wall paper supporting device, E. D. Milks 482,645 

Washing machine, C. C. Davis 482,341 

Watch cases, knurling or ornamenting, F. Mink. . 482,686 

Water alarm, shallow. H. Euler 482,560 

Water, apparatus for the propulsion and trans- 
mission of , M. P. Schetzel 482.655 

Water purifying apparatus, J. H. Blessing 482,516 

Wheel. See Fifth wheel. Paddle wheel. Ve- 
hicle wheel. 

Whiffletree, W.J. Rose 482.698 

Whiffletree draught device, Q. V.P.Day 482,622 

Window, O. M. Edwards 482,344 

Wire, machine to plait, O. Preston 482,589 

Wire springs and couplings, machine for making, 

S. Konz 482.427 

Wire stretcher, J. N. Hatcher 482,555 

Wrench. See Pipe wrench. 

Zinc, reducing, C.James 482,438 

DESIGNS. 

Badge, J. Best 21,859 

Bedstead. F. E. Wilcox 21,866 

Carpet, H. T. George 21,857 

Handle for spoons, etc., Larson & Van Slyke. 

21,654, 21,855 
Pattern for printed fabric, S. M. Schwab, Jr 21,858 

TRADE MARKS. 

Beer, Hagemann Brewinp Company 21,739 

Calculations and recording the results, machines 

for makinff, Calculagrapli Company 21.747 

Candies. W. H. Weeks 21,743 

Canned soup, Van Camp Packing Company 21,752 

Canned tomatoes, Van Camp Packinp Company... 21,753 
Com starch or com flour, preparation of, National 

Starch Manufacturing Company 21,751 

Dentifrice, Florence Manufacturing Company 21,733 

Electric rinKS for the cure of diaeaae, M. D. Peck- 
bam 21,736 

Flour, wheat, Snell& Makepeace 21,750 

Lard, J. M. Ce hallos & Co 21,732 

Jjiquors and cordials, Gordon & Co 21.734 

Medicines, line of, Arkwrieht Medicine Co ^ 21,731 

Mineral water, natural, J. Hcbnuettgen 21,741 

Rope, cordage, and twine, cotton, Porterdale 

Mills 21,740 

Seeds and plants, Oasis Nursery Company 21,735 

Soap, laundry, Reade Manufacturing Co 21,749 

Soap, laundry and toilet. Beach Soap Co 21,738 

Stamps for delivery by a coin controlled machine, 
frangible boxes containing postage. United 

States Postage Stamp Delivery Company 21,746 

Straw lumber, A. S. Church 21,744 

Vinegar, pickles, catsups, chow-chow, mustard, 

and sauces, AI. A. Gedney Pickhng Company... 21,742 

Whisky, C. D. Smith Drug Company 21,737 

Whisky, J. Miller & Co 21,748 

Yarn, cotton, Sanf ord Spinning Company 21,745 



A pi'inted copy of the specification and drawing of 
any patent in the foregoing list, or any patent In print 
Issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Cnnadian patent** may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
folng list, provided they are simple, ata cost of ^4Q each, 
f complicated the cost will be a little more. ForfuU 
Instructions address Munn & Co., 361 Broadway, New 
Tork. Other foreign patents may also be obtained. 



^^bvevi%»emeni». 



Inside PaRe» each insertion • •> 75 cents a line 
Back Page, each insertion - - - - $1.00 a line 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the hne. 
and Is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, AS the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



ADAMANT WALL PLASTER 



BEST PLASTERIN<J MATERIAL* KSOWN. 

No experiment. Its success has been phenomenal. 

Thirty factories in this and other countries. 

ADA.llAIST J>IFU. CO., SVRACUSE. N. Y. 



Patent Foot Power Machinery, 

Complete Outfits. 

Wood or Metal workers without steam 
power can successfully compete with 
the large shops, by using our New 
LABOR tSAVI\G I\Iachiuery, 
latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca PaUs, N. Y. 



T. A. G. 



THE Tt.SCAROirA ADVER- 
TISI\4i (;0>II'ANV, Manufac- 
turers, Publishers and Importers of 
Advertising Goods and Art Novelties, Coshocton, Ohio, 
buy good specialties outright or manufacture on royalty. 
Salesmen cover every State and Territory in the Union. 



The Sebastian-May Co 

Improved Screw Cutting 

Foot&T A rnTTTTC! 

Power Jjil 1 HOM 

Drill Presses, Chucks, Drills, Dogs, 
an d Mac hi nists' and Am uteurs' 
OuiHts. Lathes on triaL Cata- 
loeiieR mailed on application. 
10;> to 167 llixhiand Ave., 
8IUNEV. UUIO. 






K^ NEW YORK ^0, 

AND CHICAGO. 

Paragon Drawing Instru- 

meiita superior to all others. 

Paragon, Duplex, Anvil, 

Universal Drawing Papers. 

^^Send for samples. 




AGENTS WANTED 

In every County throughout the United States to 
handle our fast-selling specialties; will sell in every 
home, r^end two cent stamp for illustrated catalogue, 
terms, etc. 

ELECTRO-NOVEKTV <;0.. 

5-10 Amort Avenue, Roxburt, Mass. 

N.B.— For description of Toy Motors manufactured 

by us, see July 23d issue Scientific Anterican. 




ALUMINUM: ITS USES AND Ap- 
plications. A valuable and interesting article by G. L. 
Addenbrooke. Contained in Scientific American 
Supplement, No. 859. Price 10 cents. To be bad at 
thisofflceand from all newsdealers. 

THE HUB FRICTION CLUTCH, 

applied to Pulleys, Gears, Sprock- 
et Wheels, Reversible Counter- 
shafts and Cut-off Couplings. The 
most simple, effective, durable 
and economical Clutch on the 
market. Made in sizes to transmit 
from 2 up to 1000 h. p., at slow or 
fast speed. Over 10,U00 In use. 
Write for cuts, description, price 
list and discounts, to the makers, 
The James Smith 
Woolen Machinei'v Co.* 
411-4V1 Uace St., PUla., Pa. 




DEVELOPMENT OP ELECTRIC 

Railways.— By Eugene Griffin. An interesting arti<!le 
upon tlie commercial development of electric railways, 
with snme interesting historical documents. Con- 
tained in SCIKNTIIl'lC AMERICAN SUPPLEMENT, No. 

H'i3, Price 10 cents. To be had at this oCQce and from 
atl newsdealers. 



Steel Type for Wriling MacUnes, 

J.D. MALLONBE, M'l'r, STOCKTON, N. T. 



TO INVENTORS 

km M/\NUFACTURERSI1 



Sizty-first Grand National Exhibition 

of the 

American Institute of the City of New York 

Will open October 10 and close December 10, 1892. In- 
tending exhibitors must make early application to se- 
cure proper apace and classification. For blanks and 
ether information, address Charles Wager Hull, 
General Superintendent, American Institute, 113 West 
33th Street, New York City. 



TRADES UNIONS. THE TENDENCY 

of.— By Herbert Spencer. An able paper, pointing out 
tlien^reat difficulties of dealing with complex social 
questions. Contained in Scientific American Sup- 
plement, No. HOI. Price 10 ceuts. To be had at this 
office and from all newsdealers- 



Single Track Overhead Railway, 

with Switches, adapted for Cold Storage Houses, Mining, 
Agricultural and other purposes. 

SINGLE TRACK OVERHEAD RAILWAY MFG, CO. 

MAMJFACXnRERS AND ERBCTERS, 
No. 306 Market Street, Camden, N. J. 

"As this Company is operating under letters patent, 
No. 285,116, all parties constructing or using the same 
without our authority are liable, as we propose to prose- 
cute all infringements. Parties wishing to erect such 
tracks and switches will do well to consult us before so 
doing." 



WANTED. 

From Novelty Companies or others 
making the introduction of new devices 
aspecialty,contractsf or introducing our 



PATENT ADJUSTABLE- 



SITUATION WANTED.— Experienced meter 
man; can operate old and new type of Edison Chemical 
Meter. Open for engagement this Fall or early Winter. 
Best of references. Address A. H. IIA|j|i« Edison 
Light and Power Co., Minneapolis, Minn. 



— TELEPHONE ARM SUPPORT. 

Patented AuE. 33> 1892. 
Designed to relieve the telephone 
user from the severe muscular strain 
caused by holding the arm in one posi- 
tion for any considerable time. Address 
Ii. O. LINCOLN, Genl. Agt. 

Woonsocket Edge Tool Co., Woonsocket, R. I. 



LATHES 



Improved Screw Cutting 
Foot and Power 

Drill Presses, 8baper8, Band, Circular, and Scroll Saws. 

Machinists' Tools and Supplies. Lathes on trial. 

t^ Catalogue mailed on appiicalxun. 

SEBASTIAN liATHE COmPANl', 

44-46 Central Ave., Cincinnati, O. 



RAINMAKERS IN THE UNITED 

States.— A full account ot the operations in the produc- 
tion of rain recently curried out under federal appru- 
priations in Te.\as. <.)ne illusirution. Artitlcial rain 
making. By Prof. K. J. Houston. Contained in Scien- 
tific AaiERICAX SUPFLEMKNT. No. S!24. PriCC lO 
cents. To be bad at this otUce and from all newsdealers 




STEVENS PATENT 

RELIABLE INSIDE CALIPERS 

No. 51. With right and left hand screw. 

These Calipers have two tension screws add- 
ed, thereby removing all hack Uisht making 
them perfectly reliable. 
a incliei** price per pair $1.23 

Ideal Surlace Galons, Depth Gauges, Ideal 
and Leader Spring Dividers and Calipers, and 
Fine Machinists'Tools. 

t^ Illustrated catalogue free to all. 
J. STRVENS ARMS Sc TOOL CO., 
P.O.Box 280, Chicopee 'falls, Mass. 



GOLD PLATED 

WARRANTED GENUINE. 
BOX JOINTS. 

f Don't bay a common iuokiog BJlver watch 
I ^^^tfVQHT/ '"^'^'^ y^ '^^^ now obtain for the small 
Iah^TV^kY sum of $-1.95 a handsome genuine 14 karat 
[jy" IBl^if ^'^''^ plated hunting case, full engraved 
watch with a fii^t-clasa full jeweleil 
movement, a perfect time keeper, genuine 
full plate handsomely damaakeened and 
ornamented, fully equal in appearance 
to the watches regularly sold by jewelers 
j^at from $a5 to $35. In carrying thig watch 
you have the credit of carrying a solid 
watch, as the plating process Is 
got don>Q ao fine now-a-daya 
that 11 is almost impossible to 
detect the diflEerence. The en- 
graving oa the case Is just tha 
same as on ihe high priced 
watches.and is in the very love- 
I liest and lateral patterns. Some 
I will doubt our ability to be able 
I to supply such a watch at this 
Iprice, and toconvtme you that 
Itve mean just what we say, wa 
■make the lollowing most extra- 
lordinary offer for next 30 da}>a. 

READ! 

■Cut tMt out and lend It with 
1 your order, and we will prompt- 
lly ship the watch to you by ez- 
I press C. O. D. with inatmctioDS 
I to the express agent to allow yoa 
[ to examme It at the expreea 
office. If on examination yon are 
convinced that it Is a bargain, 
pay the agent $4.95 and the ex. 
press charges and it is yours, 
otherwise you pay nothing and 
it will be returned at our ex- 
pense. We couid cot afford to 
make snch an offer as this unless 
we were confident that the watch 

^^^ will not only please yon, bat h» 

prise to you. Bear la mind this price will be for 30 daysonly. 

E NAtlONAL M'F'G AND IMPORTING CO.. 
334 Dearborn St-t Chicago* III. ' 




«Af A K| V p f\ by an English Engineering Firm, 

WW 9K Vm I E> f a good invention to work on 

alty. State full particulars to X. X., care of Interna- 

al News Co., 5 Bream's Buildings, Chancery Laue. 

don, England. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
Ih many times greater than that of any similar journal 
now published. It goes into all the States and l^errito- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the Scientific American. And do not let 
the advertising agent influence you to substitute some 
other paper for the Scientific American, when se- 
lecting a list of publications in which you decide it Is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the Scientific American. 

For rates see top of first column of this page or ad- 
dress MUNN & CO., Publishers, 

361 Broadway, New York. 



CALDWELL IMPROVED 

CHARTER GAS ENGINES. 






iTO 50ACTUALH.P. ^iO'l , 




AND OUTSIDE OF BUILDING IF DESIRED 

HW.CALDWELL&SON.^W 

WASHINGTON 8. U NION ST S. CHICAGO. ILLS 



Mechanical Help for InTentors. 

There is nothing lilie a first-class ma- 
chine shop, organized for and adapted to 
miscellaneous jobs, to carry out an in- 
ventor's ideas and make the most of 
them. Primer to send. 

The Jones Bbothebs Electbic Co. Cin'ti. O. 



Hpb 



OIL-LIME- 



MAGIC 



».l 



ELEOTmC 

LANTERNS, 



STIREOPTICON8 
AND VIEWS. 
lATg. Cal.loini. PrM. 
16 Beekman Street, N. Y. City. 



J. B. COL.T & CO. 1 189 La Salle Street, Chicago, 111. 

QATPyTFPQ We Introduce goodsto whole- 

rnlCniCCOi sale and retail trade. Gorre- 

rmdence solicited. References ijlven. 
L. WELLS & CO., 389 E. Pine St., Portland, Oregon. 



DC JtTTV Piano. Organ. S23 up. Want agents. 
Dull I 1 Cat>gtcee.Da&'lF.Bestt7,WaBli>ton.N.J. 



A NEW EDITION OF 

The SeienliSekrieaiiEefereiice look 

This attractive little book, of ISO pages, embraces a 
great variety of information useful for reference in the 
bouse and workshop. It contains the last Census of the 
U. S. by states and counties, and has the area of square 
miles in each state and territory, with tables of the oc- 
I cupations and the number engaged in each kind of busi- 
ness; lists of cities having 10,000 inhabitants; all the 
statistics being compiled from the 1890 census: the 
United States patent laws, with directions how to obtain 
patents secure caveats, trade marks, design patents 
and copyrights. 

The book contains tables for calculating the horse 
power of steam engines, and other information useful 
and varied. The matter crowded between the covers 
of this little 150 page volume cannot be obtained from 
any other source. Price 25 Cents. May be had of 
newsmen or by mail. 

Publishers of Sctentitic Ahericak. 

361 Broadway* IJew^ Vork. 



HOW TO MAKE A STORAGE BAT- 

tery. — By G. M. Hopkins. Directions for making a 
Plants battery and for charging the same. With 4 illus- 
trations. Contained in Scientific American Sup- 
plement, No. 845* Price 10 cents. I'o be had at this 
ufBce and from all newsdealers. 



Tfl lUVCIITnDfi Assistance given in dif- 

lU infCniUnOi scult placei. Model and 
Drawing made. Positive secrecy assured. Charges very 
light. S. D. JOHNSON, Walllngford, Conn, Expert 
Watch and Model Maker. 



BOILS THE WATER 

I L,-^ WM BARAQWANATH & SON 
L=;'^ 4-6 W. DIVISION S"!" 

r^-i-*- SEND FOR CATALOGUE. CHICAGO. 



FOR RENT, WATER POWER -?r?ro 

h. p. (night power used for Klectric Light plant). Good 
railroad facilities. Town of 6,000 population. Address 





OIL WELL SUPPLY CO. 

91 & 92 li'AXER STREET, 

PittHburg, Pa., 

Manufacturers of everything needed for 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers. Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 

Industrial, Manufacturing, 
and Uncurrent 

8E0CBIVIES DEALT IN. 

WORDEN & FANSHAWE, 

9 WALL ST., NEW. yORK. 




v\ _ 

HI m Adjustable Pocket Wrenches. 
The BILLINGS k SPENCER CO,, Hartford, Conn. 



FOR SALE.— A Patenttbatlt is believed, with pro- 
per management, will yield a large fortuue. For parti- 
culars, address D. R. H , P. O. Box 773, N. Y. 



NOW READY! 

A NEW AND VALUABLE BOOK. 



Iroad facilities. 
Riverside Water Company 




Riverside, California. 



12,000 Receipts. 680 Pages. Price $5. 

This splendid work contains a careful compila- 
tion of tne most useful Receipts and Keplles given 
in the Notes and Queries of correspondents as pub- 
lished in the Scientific American during the 
past fifty years ; together with many valuable and 
important additions. 

Over Xivelve 'Hioiisand selected recelpta 
are here collected ; nearly every branch of the use- 
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem- 
ists and workers In all parts of the world ; the in- 
formation given being of the highest value, ar- 
ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formuUe used in the various manufac- 
turing industries, will here be found nnswered. 

Instructions for working many ditferent pro- 
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re- 
ceipts, embracing how to make pnpier mache ; how 
to make paper water proof and lire proof; how to 
make Bandpaper, emery t>aper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware; now to make luminous 
paper, photograph papers, ete. 

Under the nead of Inks we have nearly 450 re- 
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi- 
ble inks, gold, silver and bronze inks, white inks; 
directions for removal of inks; restoration of 
faded Inks, etc. 

Under the head of Allovs over 700 receipts are 
given, covering a vast amount of valuable infor- 
mation. 

Of Cements we have some 600 receipts, which 
Include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most ^■aluable practical article, in which the 
complete process is described in such clear and ex- 
plicit termsthatany intelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts ; Electro-Me- 
tallurgy, 125 receipts; Brouzmg. 127 receipts; Pho- 
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching tnere are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish o\'er 
800 receipts, and include everything worth know- 
ing on those subjects. 

Under the head of Cleansing over 500 receipts 
are given, the scope being very broad, embracing 
the removal of spots and stains from nil sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumer^'' some 500 receipts 
are given. 

Soaps nave nearly 300 receipts. 

Those who are engaged in any branch of industry 
probably will find In this book much that is of 
practical value in their respective callings. 

Those who are In search of independent business 
or employment, relating to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 

1^'* Send for descriptive circular. 

MUNN &, CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 

3<il Broadnny. New York. 




HARRISON CONVEYOR! 



Ha^Sun,; Grain, Goal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&c. 

S^^.| BORDEN. SELLECK & CO.,ii 



i uaio>r%rg. I Chicago, IIL 
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Me New Tecbulcal BooU. 



LEHNER.— The Manufacture of Ink. ComprisiiiB 
the Raw Materials, and the Preparation of Writing, 
Copying and Hektograph Inks, Safety Inks, Ink Ex- 
tracts and Powders, Colored Inks, Solid Inks, Litho- 
graphic Inks and Crayons, Printing Ink, Ink or Aniline 
Pencils, Marking Inks. Ink Specialties, Sympathetic 
Inks. Stamp and Stencil Inks, Wash Blue, etc. Trans- 
lated from the German of Sigmund Lehner, Chemist 
and Manufacturer, with additions by William T. 
BitANNT. Illustrated. 12mo. 230 pp. I'rlce $:j.00 

DEITE.— A Practical Treatise on the Manufacture 
of Perfumery. Comprising Directions for Making all 
kinds of Perfumes, Sachet Powders, FumigatiuK Ma- 
terials, Dentifrices, Cosmetics, etc. ; with a full account 
of the Volatile Oils, Balsams, Resins, and other Natural 
and Artificial Perfume Substances, including the Manu- 
facture of Fruit Ethers, and Testa of their Purity. By 
Dk C. Deite, assisted by L. Borchert, P. Eichbaum, 
E. Kugler, H. Toefltier, and other Experts. From the 
German by Wfti. T. Brannt. lllusirated by 28 en- 
gravings. 358 pages. 12mo. Price S3. 00 

VVAHNS0H.4FFE. -A Guide to the Scientific 

Examination of Soils. Comprising Select Methods of 
Mechanical and Chemical Analysis and Physical In- 
vestigation. Translated from the Go'man of Dr. Felix 
Wahnschappe. With additions by William T. 
Brannt. Illustrated by 25 engravings. 177 pages. 
12mo. Price 7 Si. 50 

OSItORN.-The Prospector's Field Book and Guide 
In the Search for and the Easy Determination of Ores 
andlother Useful Minerals. By PROP. H. S. Osborn, 
LL.D., author of "The Metallurgy of Iron and Steel/' 
" A Practical Manual of Minerals, Mines, and Mining." 
Illustrated by 44 engraviuKS. 12mo. Price Si .50 

BK A N NT-\VA HIi.-TheTechno-Chemical Receipt 
Book. Containing several thousand Receipts, covering 
the Latest, roost Importitnt. and most Useful Discover- 
ies m Chemical Technology, and their Practical Appli- 
cation in the Arts and the Industries, bldited chiefly 
from the Germanof Drs. Winckler, Elsner, Heint- 

ZE, MlERZlNSKI, JaCOBSEN, KOLLER, and HEINZER- 

LiNG. With additions by William T. Brannt, Grad- 
uate of the Royal Agricultural College of Eldena. Prus- 
sia, and William H. Wahl, Ph.D. (Held.). Secretary 
of the Franklin Institute, Philadelphia, author of "Gal- 
vanoplastic Manipulations." Illustrated by 78 engrav- 
ings. 495pp. l2mo. Price S'i.OO 

^* Descriptive circularst giving the full tables of coti' 
tents oj all the above works, sent free to any one who will 
applU' 

9^r The above or any of our Books sent bymaiUfreeof 
postuiie, at the publication priceSt to any address in the world 

^^r Our New and Revised catalogue of Practical and 
Scientific Rooks, 9S tiai/ts, Svo, as well as our other cata- 
lOfjaes mnd circulars, the whole covering every branch of 
Science applied to the Arts^sent free and free of postage to 
any one in any part of the world ivho will furnish his ad- 
dress. 

HENRY CAREY BAIRD A CO. 

lNDUSTiMALP[rBLisHt]RS.BooKSELLe:RS& Importers 
810 Walnut !^tM Philadelphia, Pa., U. !<. A. 

STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 
Metal Type Wheels, Dies, etc. 
Model and Kxpei'inientai Work. 
Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
New York StencilWks. IOC Nassau St., N. Y 




Mudel Makers* HJI O ^ Bl fi ^^es. Castings, 

-Supplies.- Iwl^l^CtO Patterns, ToolB. 

Inventions Perfected. Novelty and Duplicate Work. 

CATALOGUE. A. J. Weed & Co., 106. 108 Liberty St., N. Y. 




Canning Machinery 

Outfits Complete. 

Oil Burners for Soldering, Air 

Pumps, Can Wipers, Can 

Testers, Labeling: machines. 

PRESSES AND DIES. 

BURT MFC. CO., 

ROCHESTER, N. ¥. 



QUARTZ FIBERS.-BY PROF. C. VER- 

non Boys. Description of the author's method of draw- 
ing out quartz into a fiber, which, in the measurement 
01 extremely minute forces, permits of obtaining a 
greater denree of delicacy than is possible with the ex- 
isting torsion threads. Application of the fibers to the 
author's radio-micrometer for measuring radiant beat 
from such a thing as a candle, a Are, the sun, etc. Con- 
tained in Scientific American Supplement, No. 
794>. Price 10 cents. I'o be had at this ofiBce and from 
all newsdealers. 
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ill'EcTRIctrcffsUPPLlES 



WHAT ELECTRICITY IS— BY W. W. 

jHcques. An interesting discussion of the subject, illus- 
trated witii some new experiments. Contained in SCIEN- 
TIFIC Amekican Supplement, No. 857. Price 10 
cents. To be had at tbis ofOce aud from allnewsdealers, 




THE BEST LOOSE PULLEYOILER 
IN THE WORLD. 

VANDUZEN Pat. LPuL. Oiler 

Keeps Pulley oiled 3 to 4 weeki witb od« 
fiUiDg. Cost 25, 30, 40, 60, 65 aod 85 ceoti 
eftch. Send Price and TRY ONE. 
State di&meter aod speed of PuUey. WtU 
seod Catalogue free. MeotioD this paper. 
lTiieyAIIDCZEN*TIFTGO.GlBclnBatl,OLC.&A. 



:NESS & HEAD NOISES CURED 




IIEIAP by i'eck'B Invisible lubuiar Bar Cushions. Whigpen 
^^■^" haard. SuccesafulwheD allremedieafail. Soldrocr 
only by F.UiBCoz, 86S B'way.M.Y. Write for book ofproofar IfCC 

ATENTS! 

MESSRS. MUNN & CO., in connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for Inventors. 
In this line of business they have had forty-nve years^ 
experienci', and now have imequ-iicrt facilities for the 
preparation of Patent Drawings, SpeciJBcations, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, AsslKuments, and 
Reports on Infringements of Patents. All business in- 
trusted to tbem is done with special care and prompt- 
ness, on very reasonable terms. 

A paniphlet sent free of cbarge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
D. *igns, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the sale of 
Patents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and metbod of securing 
Patents in all the principal countries of the world. 
IVIIINN *fc CO., Solicitort} of Patents. 

3Ht Broadvray. New Vork. 
BRANCH OFFICES.— No. 622 and 624 F Street, P»- 
ctflc Buiidinu near 7th Street, WashlngtOD, D. G. 



BUILDERS OF HIGH GRADE BOATS. 




We Build Everything, from a Canoe to a Steam Yacht. 

Complete Stock Oars, Sweeps and Boat Trimmings. 

We Make all Sizes Pipe Boilers and Engines 

Cedar Roh^ Boats from 9*-i5 upward. 

Vapor and 8teaiii Ltaunches from S300 upward. 



^-SEND lOc. FOR COMPLETE CATAL.OOUE. 



Speed 20 miles an hour. 



DAVIS BOAT AND OAR CO.. DETROIT, MICH., U. S. A. 



ELECTRO MOTOR. SIMPLE. HOW TO 

mal^e. By G. M. Hopkins.— Description of a small electro 
motor devioed and cunstru cteil wttb a view to assisting 
amateurs to make a motor wnich might be driven with 
advaniage by a current derived fri>m a battery, and 
which would hiive sutMctenS power to operate a foot 
lathe or any machine requirintf not over one man power. 
With 11 figures. Contained in fcCiKNTiFiC AMEitirAN 
SUPPLKMKNT. No. »j41. Price 10 cents. To be bad at 
tbis ottice and from all newsdealers. 



Perfect Newspaper File 

The Koch Patent File, for preservlDR Newspapers, Mag- 
azines, and Pamphlets, has been recently Improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and Scientific American Supplement can be 
supplied for the low price of Sl.SO by mail, or 91.25 at the 
office of this paper. Heavy board sides; inscription 
SCIENTIFIC AMERICAN" In gilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN »fc CO., Publishers Scientific American. 




THE STIRLING BOILER 

Is economical In fuel, repairs, and 

absolutely safe at high pressure. 

Practically self -cleaning. 

THE STIRLING COMPANY, 

GENERAL OFFICES: 

PULLMAN BUHDIKG, CHICAGO 
Branches in all principal cities. 



Useful Books! 

Manufacturers, Agriculturists, Chemists, Engineers, 
Mechanics, Builders, men of leisure, and professional 
men, of all classes, need good books In the line of 
their respective callings. Our post office department 
permits the transmission of boolis through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of authors. Persons desiring a 
copy have only to ask for It. and it will be mailed to 
them. Address, 
MUNN ds CU.) 361 Broadway, New York. 



flATESJtOCK & ORE BREAKER 

Capacity Dp to 200 toDS per hoar. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of HlKh Grade Mining 
Machinery. Send for Catalogues. 

GATES IRON WORKS, 
50 C f^o, Clinton at,* Chicago 

136 C, Liberty Street, New York, 
237 C, Franklin St., Boston, Mas? 




SEWING MACHINE MOTOR FOR AMA- 

teurs.— By C. D. Parkburst. Oescription of a very sim- 
ple and efl^ective motor, with laminated armature, of 
sufflnient power to actuate a sewing machine. With U 
engravings. Contained In Scikntipic Amkhican 
SdCFLhiMBNT, No. 759. Prlcc 10 cents. Tobebad&t 
this ofBce and from all newsdealers. 




VOLNEY W. MASON & CO., 

FRICTION PDLLEYS, CLDTCHES, and ELEVATORS 

FKOVIUKNCK. K. I. 



OYSTER CULTURE.-A VERY INTER- 

esting description of the process of artificial oyster cul- 
ture as practiced at Arcachon, France. With 15 illus- 
trations. Contumed in Scientific American Supple- 
ment, No. 847. Price 10 cents. To be had at this 
OfBce and from all newsdealers. 




OVER 

33.000 SOLD. 



"OTTO" 

'GA8 AND GASOLINE 

ENGINES, 

/l-3tol00 horsepower 
'Can be used In cities 
'or in country Inde- 
pendent of iras works 
'or gas machines. 
No Boiler. 
No Danger. 

No Engineer. 



OTTO GAS ENGINE WOEKS. PHILADELPHrA. 



UIA UTCn '^^ manufacture on royalty, by a re- 
TV H 11 I CU sponsible firm, a Patented or Patent- 
able Novelty, salable to wood or Iron workers. Address 
Z. Q. W., Box 773. New York. 



COOLEST BREEZES ON HOTTEST DAYS 

IIT OFFICES^ FACTORIES, HOTELS, STORES. 



All Sizes for All Currents, Direct or Alternatlnir* Arc or Incandeacent* 
Hlshest Efficiency— Noiseless— Require no Repairs. 

620 Atlantic Avenue Boston, Mass. I Gould Building Atlanta, Ga. I 401-407 Sibley Street. St. Paul, Minn. 

173andl75 Adams Street.. Chicago, 111. 44 Broad Street New York. Masonic Temple Denver, Colo. 

264 West Fourth StreetClnclnnati, O. B09 Arch Street . . . .Philadelphia, Pa. 1 15 First Street. ...San Francisco, Cal. 



CHUCKS. 



Catalogue No. 12, just Issued 
with over 4C new Illustrations 

— ' sent free. Address. 

The Cufihman Chack Co.* Hartl'oi'u, Conn. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American SuppLE&tENT can be had at this office for 
10 cents. Also to be bad of newsdealers in all parts of 
the country. 



-Au Xj XT 3VE X 3M- XT 3\C 

In all shapes. Manufactured by 

Oowles Electric Smelting and Alnmlnnm Oo.| 

^Correspondence solicited. LOCKPORT, N. Y.t 



^J ^KI^JG *"' t FOR CMALOGUE No6 

■; -'-T AC\Vl52?-?3MAS0NlcTi:HPLt 



FRUITPUL^INVESTMEJiTTSl 

' A tiew form of 8 per cent. Investment, 
[ based on irrigated fruit lands of Colorado, , 
Guaranteed by National Bank. For full 
particulars address ft 

' .The Delta Coukty Fruit Lands Go. LP^NVER,Coto.j 



THE MILITARY ENGINEER AND 

his Work.— A lecture by Col. W. R. King, in the Sibley 
College Course. Early Military Engineering, Modern 
Military Engineering, Field Fortifications. Sieges, Mili- 
tary Bridges, Surveys and Explorations, Boundary and 
Lake Surveys. Contained in Scientific American 
SUPPLEMENT, No. 841. Price 10 cents. To be had at 
ttiis office and from all newsdealers. 





ARTESIAN 



Wells,Oil and Gas Wei IB, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horae Power 
and Mounted Steam Drilling 
Machines for 100 to 1,000 feet. 
Write us statingezactly whatis 
required and send for illustrate 

_ ed catalogue. Address 

PIERCE ARTESIAN & OIL WELL SUPPLY CO., 
80 Beaver Street. New York. 




Fneumatic Tire Bicycles, 

Every One Guaranteed. 

Send for Catalogue. 

iW AcvntH Wanted. 

KIRKWOOD, AIILLER & CO. 

16 Soutb St., Peoria, 111. 



LIFE SAVING DEVICES.— A COL- 

lection of suggestions of devices for communicating 
between ttie shore and stranded vessels, offered to the 
London Daily Oraphic by various correspondents. With 
73 illustrations. Contained in Scientific American 
Supplement, Nob. 848. 849, 850, 851, 85*^, 
854 and 861 . Price 10 cents each, or 70 cents for the 
series. To be had at this office and from all newsdealers 



RIFE'S AUTOMATIC 

HYDRAULIC ENGINE QR RAM 

supplying water for 

Irrigation, Small Towns, Railroad Tanks, 

Factories, Steam Miub, Dairies, Country 

Residences, Stock Yards, etc. Automatic, 

Ejficient, Duraidp, arid 

Inexpensive. Send for 

fully illus. catalogue. 

9^r^ See illustrated notice 

in Sci. Am., p. 5, July 5, '90. 

Rire*8 Hydraulic Ensine. 
iltg. Co., UoBiioke. Vs. 




$10.00 to $50.00 i 



ler DiRht. A 
IlKht and pro- 
fitable bu8i- 
neas. Alaiclc IjaiiternH and Vienna of popular sub- 
jects. CatatoRtie!' on appMcalion. Part 1 Optical. 3 
Mathematical, 3 Meteoroloeical. 4 Ma^ic lianterns, etc. 
L. IHAKASSE, 88 OladUon Street, ChlcaKO, III, 



WOOL, WASHERS, 

WARP DYEIMi AND SiZIKK MACHINES. 

PATENT RUBBER COVERED SUDEEZE 

ROM.S, 

POWER wrik(;eu!9 for hosiery and 

YARN DYEING. 

DRYING AND VENTILATING FANS, 

WOOLi AND C;OTT«N DRYER8, Etc. 

Catalofnies free. 

CEO. P. CLARK 

Box L. Windsor Locks, Conn. 



STEREOTYPING; THE PLASTER AND 

Paper Proceases.— CompoHitlon and preparation of the 
mould, the best alloys of metal and proper degree of 
heat, trimming and mendinK the plate, etc. A minute 
description of both processes, with numerous illustra- 
tions, A paper of great interest to every printer'. Bv 
Thomas Bolas. K.O.S., F,l.C. Scientific American 
SlTPPLKMENTS, 773 and 774. 10 cents each. 




PROPOSAIiS. 



Us. ENGINEER OFFICE, BOSTON, MASS., AU- 
• Rust 20. 1892.— Sealed proposals for dredging 53,000 
cubic yards, more or less, from the channel leading to 
Jeffrey's Point, Boston Harbor, Mass., will be received 
at this office until noon of September 20, 1892, and then 
publicly opened. Specifications, bianlc forms, and all 
available information will be furnished on applica- 
tion to this office. S. M. MANSITIELD, Lieut.-CoI. of 
Engineers. 




If you are interested in 



ELECTRICITY 

send for our special Price List Z. 
BELLS, BATTERIES, PUSHES, 
WIRE, >IOTOKS, 

And a full line of general 

ELECTRICAL SUPPLIES, 

STANLEY & PATTERSON, 
Electrical House Furnishinffs* 

32 & 34 Frankfort St., N. Y. City. 



ON BALANCING MARINE ENGINES 

and the Vibration of Vessels.— By A. F. Yarrow. A 
study of tiie laws that govern the vibration of high 
speed steamers, and the possibility of avoiding It. With 
11 Illustrations, Contained in SCIENTIFIC AMERICAK 
Supplement, No. 857. Price 10 cents. To be had at 
this office and from all newsdealers. 



E.Konigslow, manufacturer of Fine Machinery 
and Models, offers Special Facilities to Invent- 
ors. Guarantees to work out ideas in strictest secrecy, 
and any improvement that he can suaqest goes with the 
work. Thousands of men have crude though really val- 
uable ideas, which they lack mechanical training to de- 
velop. Novelties and patented articles manufactured 
by contract. IMl Seneca Ht., Cleveland, Oltio, 



M 



WlTHO.UJ'SEAM. 
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-.^OTlSEPARATEBEmPt. 






EYESIGHT : ITS CARE DURING IN- 

fancy and Youth. A valuable article by L. W. Fox, 
M.D. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 8'2'^. PricelOcents. To be bad at this office 
and from all newsdealers. 



rXCELSIOR LANTERN, 

L THE HEADUGHTOF EDUCATION. 

With PATENT AEGAND LAMP, double 
concentric wick, or with oxy.-hyd. gas jet. 
Our MULTIFOCAL PATENT LENS makes 
the picture any desired size. 

SendforCatilogDeto J. W. QUEEN & CO. 
PHILADELPHIA, PA. 



WITH 
YOUR 



WORKSHOPTJr 

With outfits of Barnes Wood and Metal Workine 
«r, FOOT POWER -®R 

Machinery you cau suocessfully com- 
pete with Factories that uae steam 
power, both in qua1it;r and profit on product. 
The only complete line of such machines 
made. Have »tood the test twenty years. 
Send for cataloKue. Address: 

W. F, & JOHN BARNES CO., 
1990 Ruby St., Rockford, Ills. 




NEW YORK TRADE SCHOOLS.— DE 

scription of the New York Trade Schools which were 
established nine years sigo for the purpose of giving In- 
structions to young men in certain iTHaes, and to enable 
young men alreaily in such trades to Improve i hemselves. 
With 10 illustrations. Contained In Scientific Amgki- 
canSuppi-kment, No. 781, Price 10 cents. To be 
liad at this office and from all newsdealers. 



HAVE YOU READ 

Experimental 






cience? 



This new book, by Geo. M. Hopkins, is just what 
you need to give you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can afford to be without the kind of scien- 
tific information contained in this book. It is not 
only instructive, but entertaining. 




5CIENC& :: 




Over 700 pages ; 680 fine cuts ; substantially and 
beautifully bound. Priceby mail, $4.00. 

t^'Send for illustrated circular. 

MUNN & CO., Publishers, 
Of»;ce of the SCIENTIFIC AMERICAN 

361 BROADWAY, KBW YORK. 
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^UUbpcrtiocmcnts. 



Inside Paare, each insertion - - 75 cents a line 
Back Pnsre* each iiiNei-tinn • > . . $1.00 a line 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 





Model 



Remington 

Typewriter 

For Ease and Convenience of Operation, Simpiicity of Design 
and Durabliity of Construction, Is 

XT X<a^ £3 Q XT .^ Xj EX X>. 

SEND FOR CATALOGUE. 



G R AV E S 



WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y. 



KODAKS. 



OVERMAN WHEEL CO. 

BOSTON. WASHINQTON, OCNVCR. SAN FRANCISCO. 

A. G. SPALDING & BROS., Special Agents, 

OHICAQO. NEW YORK. PHILADELPHIA. 



! 



H 



"SmirPiilnlBil" 



Wood Mm. 



Patented May 10, July 19, 1887 -, Oct.29, 1889 : 
Auk. 19, Oct. 21, 1890; April 7, May 12, 1891 ; 
July 19, 1892. 
Its Advantages are : 

1. Stronger than a common screw. 

2. Uniform and ^ide slot. 

S. Requires the use of but one bit in hard 
wood. 

4. Inserted easier. 

5. Centralized point. 

6. Superior holding power. 

7. The screw being Cold Forced, instead 
of Cut* leaves on its entire surface a 
metallic skin. 

t7~ Send for samples to 

AMERICAN SCREW CO. 

PROVIDENCE, R. I. 



95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, JSTo. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for .such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 




styles and sizes 
for the season of 
1892, 

$6.00 to $65.00. 



HELIGOID SHANK WOOD SCREWS. 

U. S. FaU.: Jaly S, 1SS5 Joly 1, 1890 ; Feb. 17 and Mar. 15, 1893. 

- This patent- 

^. ed improve- 

BB^M^MyMUM^yUWyU^^ m e n t in 
^^^^^^^^^■B^^^^^H^^Hip^ wood screws 
^■^^^^^^^^n V f V P P I V P P I V is especially 
^ valuable for 

use in fine 
work as well as for all other purposes where ordinary 
screws are employed. Tke chiei advantages are: 
They obviate the necessity of boring the second time 
when used in Hard Woon ; the ribs on the shank per- 
forming that function, necessarily malting an exact fit 
In the operation of turning the screw into the wood. 
The strain upon the shank, slot and head, while being 
rotated, is much less than in regular screws, and the 
tendency to split the wood, mar the slot, and break the 
bead is thereby avoided. 

RUSiSELLi & ERWIN niFG. COMPANY, 
New Britain, Conn., U. S. A. 

NEW YORK, PHILADELPHIA, BALTIMORE, LONDON. 



"A wise and prudent man" 
considers his watch as a time- 
keeper, not an ornament. It 
must be accurate first of all. 
Yet it may be rich and ele- 
gant, too. He wants that ; 
but does not want to pay too 
much for it. 

A coin-silver or 14-karat 
gold filled watch; with jew- 
eled works; stem-set and 
stem-wind— that is the new, 
quick-wiTiding "Waterbury. " 

Voiir lepreller vrlll •bow It (n rou in 
variant •tylei. 7 



Regular 

Junior 

Folding 

Daylight 

Ordinary 

Latest improvements, registers for ex- 
posures ; glass plate attachments ; daylight 
loading, etc., etc. Send for catalogue. 
THE EASTMAN COMPANY, 

ROCHESTEK, N. Y. 




Contractors' Machinery 

Of every description in stock. 

ENGINES, BOILERS, BRICK 

PLANTS, AND ROLLING MILL 

MACHINERY. 

Tlioinas Carlins' Sons 



Four-Drum Jloistlng Engine. 



ALLEGHENY, 
FA. 



"Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 




Important Improvements. 

All the Essential Features greatly perfected 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 

All type cleaned in 10 seconds without soiling the hands 

The Smith Premier Tyoewriter Co , Syracuse, N. Y.i U. S. A. 



ELEyATORS. 



THE BUNDY automatic 

jjiL.uunui TIME RECORDER. 

Kvery employe keeps 
his o^vn time. 

•simple, accurate, 

economical. 
Manufactured by 

BUNOY MFC. CO., 

BinffhaintoUf N. V. 
Ijg^ Send for circular. 




TiaiE 




«»- 



Send for Catafof^ue. 



HtoSOH. P. THE 




Economy, Keilabllity, 
Slmpllcltj, Sufetj. 



Motor of 19'' Century 

Can be used AnyPlace, to do Any 
Work, and by Any One. No Boil- 
er! No Firel No Steam! No 
Ashes! No Gauges! No E:ngi. 
neer! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hour to eachindicated horsepower. 
For circulars, etc., address 
CHARTER GAS ENGINE CO. 
P.O. Box 148. Sterling, 111. 



H. W. JOHNS' 




Asbestos 
Sectional 
Pipe 
Coverings. 

-Conducting Coverings for Steam and Hot Water Pipes, Boilers, etc. 

BEADILY ATTACHED OB BEMOTED BT ANY ONE. 

We are prepared to take contracts for applying Steam Pipe and Boiler Coverings in any 

part of the United States. 
H. W. JOHNS MANUFACTURING COIVIPANY, 
H. W. Johns' Asbestos Millboard, Sheathings, Building Felts, Fire-ProtI Paints, Liquid Paints, 

Asbestos Roofing, Etc. 
67 MAIDEN LANE, N. V. Jerskv City. Chicago, Philadclphia, Boston, Atlanta, London. 



Non- 




After being on the Market Seven Years 
THE ACME AUTOMATIC ENGINE AND BOILER 



Hair to Four Horse Power. Marine and Stntiouary. 

For either Natural Gas or Petroleum as FuhI. 

ROCHESTER MACHINE TOOL WORKS, Browfl's Race, ROCHESTER, N. Y. 



Patent No. 305,460, dated Sept. 23, 1884,for Lubricating 
Cup. adapted for the use or Lubricating Compounds, 
Hard Grease, etc. Has proved practical and successful, 
and a large number are in constant use. A good oppor- 
tunity for makers of Brass goods. Thomas B. Merrill, 
Portland, Maine. Box 1,634. 




VANDUZENMrPUMP 

THE BEST IN THE WORll. 
Pumps Any Kind of Liquid. 

AlwAyt In Order, a.ver Ologi nor 
fre.zei. Every Pump GsArante.d. 

— lO SIZES. 

200io IZOOOGallons per Hour. 
Cost $7 to $75 each. Address 

THEVANDUZEN&TIFTCO., 

to 108 E. Second St., Gineinatti, 0. 




FOR ALL MEN. 

Seven ages of men cycle— Few too old, few too young — 
all the world will cycle next year— better begin this year 
— of course you'll ride the guaranteed ColumDia. 

Finest cycling catalogue free at Columbia agencies, by 
mailfor two 2-ct. stamps. Pope Mfg. Co., Boston, New 
Yoric, Chicago. 




SPECIAL TOOLS AND MACHINES 

We build machines of all kinds tor INVUNTOK!) 
and others wiahinK the best possible results. Robotham 
& Darby, No. 366 Mulberry Street, Newark, n. J. 



PATENT JACKET KETTLES 

Plain or Porcelain Lined. 
Tested to 100 lb. pressure. Send for Lists. 

BARROWS-SAVERY CO., 
S. Front & Reed Streets, Philadelphia, Pa. 




ELECTRO VAPOR ENGINE. 

GAS OR GASOLINE FOR FUEL. 

NO BOlliER. NO FIKE. NO DANGER. 
NO ENGINEER. 

Engine operated by spark 

from small battery, 
Vou turn the 8witch, 
Enffine does the rest. 

Regan Vapor Stationary 
Engines, 1 to 12 H. P. 

Regan Vapor Pumping En- 
gines. 350 to 10,000 gallons ca- 
pacity. 

HANUFACrnRBD BY 

THOIMAS KANE & CO., 

CHICAGO, ILL. 

l^Seiid stamp for catalogue " V." 




ESTABl.ISHED 1846. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Venr. Tncliiiling PoHtnge. 
AVeekly— .I'i Nninbevs a Yeai*. 

This ^viilely ciiTulnteil and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures. 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
eta Complete list of patents each week. 

Terms of SiiliNciiption.— One copy of the Scien- 
tific American will be sent for one i/ear— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on rt^ceipt of three iIoIIrvs by the 
publishers; six months, 11.50; three months. ¥1.00. 

(^lubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is Dy Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
OIUNN & CO., 361 Broadway, New VorU. 

-o 

THE 

^timtiUt ^mttltm Supplement 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy Chemis- 
try. Electricity, Light, Heat. Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Worhs, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, 15.00 a year; or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
foroneyearforfT.OO. Single copies, 10 cents. Addressand 
remit by postal order, express money order, or check, 
IHDNN & CO., 361 Broadway, New York. 



Edison General Electric Company 

THE EDISON SYSTEMS OF 

Incandescent Lighting, Street Railways and Transmission of Power 



SAFEST-MOST RELIABLE-BEST. 

UUK ELECTRIC LiAWlP SIGNS ABE A GREAT C(tinniERl!IAIi INNOVATION. 



620 Atlantic Avenue Boston, Mass. 

m and 175 Adams Street Chicago, Ml. 

264West Fourth Street Cincinnati, O. 

QouldBulldInK Atlanta, Ga. 

UFInt Street 



44 Broad street New York. 

509 Arch Street Philadelphia. Pa. 

4U1-107 Sibley Street St. Paul, Minn. 

Masonic Tern pie Denver, Colo. 

Ban Francisco, Cal. 



The Scientific American Architects' and 
Builders' Edition is issued monthly. 12.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
targe and splendid Magazine of Architecture, richly 
adorned with elegant plates in cnlors, and with other fine 
engravings; illustrating the most interesting examples 
of modem architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Cireiilation of an; 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

lUUNN &; CO., Publishers, 

361 Broadway, New York. 





The coming Mathematician and 

Accountant will do his 

figuring with a 

COMPTOMETER 

The progressive ones are doing 
so to-day. Why aren't you ? 

T J^'WriteforvdfnphletS. 

FELT & TARRAST MTG. CO. 

Stt-Se Illinois Street. 

CHICAGO. 



LIFE OF AN ANT.— BY E. A. BUT- 

ler. An entertaining paper on the life of an ant from 
the egg to the mature state. With an account of the 
curious habits of these insects. With 4 illusrr:itinns. 
Contained in Scientific American SI'pplement, No, 
S57. Price 10 cents. To be had at this office and from 
all newsdealers. 



EVERYBODY CALLS 

for Lunkenheimer's Improved ** Senior ** 
I^ubricatoi'N. WHY? Because they are 
simple and practical in construction, an0 
win work under the most trying conditions. 
Every cup warranted. Try them and be 
convinced. We also make a complete lin^ 
of Valves, Lubricators, Oil and Grease Cupa, 
etc. For sale by dealers. Our catalogue will 
Interest you. rend for one, and mention 
the Scimtifit:. 

1 lie Kuiikeiihelmpr Bratis Mfuf. Co.* 

Cincinnati, Ohio, U. S. A. 
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